DOCUMENT RESUME 



ED 316 396 



SE 051 198 



AUTHOR 
TITLE 

SPCNS AGENCY 
PUB DATE 
GRANT 
NOTE 



PU3 TYPE 



Hendrickson , A. Dean 

Meaningful Mathematics, I.evel Six* Teacher's Guide r.o 
Lesson Plan^. 

National Science Foundation ^ Wafjiungi.on , D.C. 
89 

KDK-85504GO 

230p. ; All documents m this series (see SK 051 
187--199) done with dot matrix printer and printed on 
colored paper. SE 051 'l'^9 contains the worksheets for 
the Level Six program. 

Guides - Classroom Use - Guides (For Teachers) (05?) 



EDR3 PRICE 
DESCRIPTORS 



KFOl Plus pQSta:,3- PC Not Available from EDRS, 
Elementary Education; * Elementary School Mathematics ; 
*Grade 6; *^Home Instruction; ^^Kathcmatical Concepts; 
KatheiTiat ical Vocabulary ; Mathematics ; ^Matheniat ics 
Curriculum; Mathematics Edu ation; Kather atics 
Instruction; Mathematics Materials; Parent Education; 
Parent Materia .1 s ; ^Teaching Gu idos 



ABSTRACT 

Mathematics and the use of mathematical thinking 
should be much moro than what has been traditional school aritiimetic. 
Much of the matheriatical reasoning can be developed and experienced 
out of school, particularly m the home. This neater lal is a teacher's 
guide designed to help parents support what is done with their 
children m class. End-of ^the-year assessment material is presents . 
A total of 35 activities on the tollowing concepts and skills are 
included: (1) computation; (2) scientific notations; (3) logic; (4) 
word problem; (5) ratio; (6) inequality; (7) area; {Q) grr-.phmg; (9) 
geometry; (10) probieir.; (11) estimation; (12) using data; and (13) 
use of LOGO. (YP) 



X 7^. 3t yr * ?i ^ A >r A J X * H * ^ ;^ •* i ^ * x ji^ * t% ^. j^f ;K J* * ^' A * -A t. S *. i*. y n r i^i^-M-^it^i^nTA y Si -f 

Reproriuct : ons supplied by t.lDRS are the best t. hcit can bo rr;ano 
^ iro \i t he o r 1 g i n a .] d o c u m e n t. • 



Mif\Oi i ^«ne«f ^4«v« impfuvs< 



••PERMISSION TO HEPRODUCC THIS 
MATERIAL IN ^lCI?OF!C«E ONLY 
HAS BEfN GRANTED BY 

A, Dean Hendrickson 



TO THE EDUCATlONAi RfiSOURCi.S 
INf OHMATiON CENTER (rRiC) " 








IMS yATERiAL WAS OEfEiOPEO WITH THE miP OF NAIiONAL SCIEt^CE 

>AimM mmmQ - Gmmi mou 85504iO 



2 



BEST copy AVAILABLE 



TABLE OF COrfrENTb 

Introduction 
Decimals 

Computation Review 
Reviewing Fractions 

Fraction Review. Rectangles Inside Rectangles 
Thinking 

Exponents and Scientific Notation 
Mental Shortcuts in Computing with Money 
Logic 

Open Sentences 

Rate Application: Distance/Time 
Rate Applications: Parts of Wholes 
Rate Applications: Percent 
Guess My Rule 

Working with I nequalities and Equalities 

Area 

Graphing 

Building Squares: Base Ten Squares 
Shrinking Squares 
Difference of Two Squares 
Geometry: Geoboards 
Geometry 

Congruence: Corresponding Part: 

Problem Solving 

Probability 

Probability and Logic 

More About Probability 

Relationships 

Summing Things Up 

Problems For Students to Solve or For Group Problem Suiving 
Problem 5olving-2 
Estimating and Calculating 
Using Data 

Problems that Involve Data Analysis 
Using Data-2 
Using LOGO 



3 



LEVEL SIX ASSESSMENT RECORD 

Mathematician; 

LEVEL OF MASTERY 





Date: 


Date. 


Date: 


Made 


Attai ned 


rrogress 
Made 


{ 'asiery 
Attained 


Made 


1 Hs3Tci y 

Attained 


Lomputoiion 














whole Humbert- 




























decimals 














calculator 




























T hi nl/i nn 
9 1 1 n IK 1 1 11^ 















Exponents 








1 






Scientific Notation 














Money 















Logic 














AND 














OR 














HOT 















IF-THEK 










































w/negative numbers 














RATE APPLICATIONS 














distance /time 














parts of wholes 














^rcents 





























ERIC 



LEVEL SIX ASSESSMENT RECORD Pg 2 

LEVEL OF MASTERY 





Date: 


Date 


Date: 




Progress 
Made 


Mastery 
Attained 


Progress 
Mate 


Mastery 
Attai ned 


Progress 
Made 


Mastery 
Attai wd 


Guess My Rule 














Ratio 














inequalities 














Area 














rectangles and 
SQUires 














triangles 














parallelograms 














circles 














— — 

Graphing 














Squares 














enlarging 














shri nking 














di f fe re nces bet wee n 














Triangles 














congri«nce 














similarity 














CO r res po ndi ng pa rts 















ERIC 



LEVEL SIX ASSESSMENT RECORD Pg 3 

LEVEL OF MASTERY 





Date: 


Date. 


Date: 




Progress 
Made 


Mastery 
Attai ned 


Progress 
Ma(te 


Mastery 
Attai ned 


Progress 
Made 


Maste»'y 
Attai ned 


nayic 1 nangies 














Magic Squares 














Probability 














Use of Number 
Line 










■ — 1 




rruuiern ooivinr] 




























Using Data 












— 


mean 














range 














graphing 














Using LOGO 














use of variables 














use of recursion 















6 



INTRODUCTION: 



LEVEL SIX 



All but a very few of students should be concrete operational and capable of 
conserving numbpr, length, area and volume Some may be able to use forma) 
reasoning proc'>sses within certain contexts Hence, f1;"st order symbol use will 
be expected of a!!. Students should understand the use of =, x, >, <, : and %. 
Computation with whole numbers, fractions and decimals should te maintained 
through use in problem solving activities. Students should know WHEN to use 
WHICH of the four arithmetic operations. Review lessons are provided for these 
topics emphasized in LEVELS Four and Five, but be prepared to i e-use those 
lessons for students who have not yet achieved mastery. 

Increased emphasis is placed on the following topics at this level: 

algebra 

geometry, including congruence and similarity 

use of exponential and scientific notation 

use of proportions 

calculator use 

graphing in the coordinate plane 

use of percent and other constant rate applications 

more complete programming LOGO 

Lessons are arranged by topics. Most topics should be majiered before moving o 
another Make every attempt to relate old material to new material and to 
integrate several different processes and skills into problem solving activities: 
Little paper and pencil computation should be expected This is to be done by 
calculator when it cannot be done quiCKly mentally. 

Repeat lessons as required for ma^tenj Alter examples given to meet special 
needs The same problems can be worked using in successions whole 
numbers, fractions and decimals as data, for example 

Most <£L^sons give ONE or TWO examples for explanation. Use more when needed, 
before assigning group seat work. 

Great emphasis is placed on the use of number sentences at this level. 

Commercial materials to supplement the Teacher's Guide and Worksheets provided 
are referred to the lessons 

Spend five m. tes or so during each class period on orally presented problems 
that require mental solutions and/or computations 
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LEVEL SIK 
ASSESSMENT TASKS 



COMPUTATION; Give the student the accompanying test The test is in two 
parts. Part One permits no writing material - answers should t)e found 
mentally. The second pert requires students to first estimate, then 
calculate with a hand held calculator. 

f XPONENTS AND SCIENTIFIC NOTATION Give the student the accompanying 
test. 

LOGIC: Give the student the accompanying test 

OPEN SENTENCES: Give the student the accompanying short test. 

RATE APPLICATIONS AND RATIO: The problems furnished should give you a 
good idea of how these are being handled A percent and ratio test is 
supplied for you to use. 

AREA: A test is supplied to give students 

SQ UARE: A test is supplied for enlarging, shrinking and finding the 
difference between squares. 

TRIANGLES: A test is given for this. 

PRQBABILITV AMD USING DATA: A test is supplied. 

USING LOGO Vou should be able to observe the child i. progress here relative 
to use of variables and recursion 



Mathematician: 



PROBABILITY 

gill£f^ PROBRBILiTV OF 

4 red balls, 3 green balls selecting a green bait is 



3 uihite bails, 4 red bails, selecting a green ball is 
2 block balls . 



USING DATA 

For this set of data find tfie information asked for ano make a beam balance 
on the range. Mark the center to balance it. 

53, 71 , 64, 67, 60 Median (midscorel 

Mean 

le 



7 17 69 1 



flATHEMATICIAN 

TRIANGLES 



congruent? 



$ifiiH@r cnl^l 



congruent? 



similar only? 



For those triangle pairs that are congruent list the pairs of corresponding 
sides and angle 

1 

3 
4 

5 
6 



7 1 7 89 2l 




ERIC 



MatMematiclan 

SQUARES 

(5+ 1)2 
(T * 3)2 r 
(S - 2)2 r 
(2B *l)2 = 
(3a - 1)2 = 

72 - 42 = ( + ) ( - ) 
A2 - T2 = ( * ) { - ) 
102 - 32 = ( * ) { - ) 



7 14 69 1 
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flethemetlcian: 



AREA 



The area is given inside the shape Supply «vhat is nrnssing for each shape 




4 



/ 



/ 



\ 



8 





r 




10 



7 1769 
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Metfiemetician:. 



OPEN SENTENCES 



3 



+ 4 = 13 



18 = 3 



-6 



6- 



= 1 



■2 - 



--2 = 4 



7 - 



= -3 



5 = 



* -2 



2! I < 5 

can be 



+ 1 > 16 



can be 



- 3 < n 



ilstematician: 



PERCENT 



40^ of $75 is 



$24 is 



^ of $48 



A discount is $10. This is 25% of what price? 



A store advertises 33 1/3% off on all items. V'hat would you pay foi an 
itf-m that is priced at $90? 



If a bank pays 5% interest at the end of each month, how much interest 
would your deposit of $200 earn the first month? 



for $5 is the same as 



for $15, 



A trail mix that has twice as many pe'^nuts as raisins, has how many 
peanuts and raisins if there are 72 pieces total 



Peanuts 



Raisins 



Methematlclan: 



COMPUTATION 



I. Find these answers mentallg 



45 71 = 



= 63 - 29 



= 2x26 



= 154-7 



2/3 + 5/4 = 



4/5- 1/4 = 



= 1 1/3x2 



= 3/4- 2/3 



17.1 +23.8 = 



= 34 0 16.2 



4 X 3.03 



80,4 - 4 = 



II. First estimate, then calculate 



434 + 385 = 
Estimate: 



983 - 347 
'"stimate: . 



63 4 X 16 02 = 
Estimate 



3045 -213;: 
Estimate: 



16.45X 103.6 = 



.29 X 16 r 



42.39 - 1.39 = 



= .39 .19 + 49 



= 1 39 + 62.3 



= 10.00 = 1.99 - 4,99 



7 17 896 
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Mathematician: 



EXPONENTS 



Simplify these by adding or subtracting exponents 



22 X 25 = 



T2xT3 = 



T7-T2 = 



33 X 3^ = 



T^xT 



35 . 32 = 



I. Express each in scientific notation. 



347^ 



X 1 



487.2 = 



X 101 



9643 = 



X 10 



043 = 



X 1C 



00032 



X 1( 
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7.17.89.7 



Mathematician: 



LOGIC 

1. Drew a diagram to show the given phrase 
or 

Write the phrase the diagram shows 



Phrase 


Diagram 


Soft and IDet 










Up or douin 




ERLC 


animal 

^^r\ ) 

\ 1 dOQ 1 / 

7 16.89.1 
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LEVEL 31% 

DECIMALS 

Background : Decimals are a special form of fractions with place value 
representation. The same ideas need to be emphasized 

...MuUiplication of a quantity by something GREATER THAN ONE gives as 
LARGEk quantity 

...Multiplication of a quantity by something LESS THAN ONE gives a SMALLER 
quantity 

...Division of a quantity by something GREATER THAN ONE gives a SMALLER 
quantity 

...Dlvinon of a quantity by something LESS THAN ONE gives a LARGER 
quantity 

Students should always estimate the results of operations with decimals 
before doing the computatior 

LESSON ONE: MuUlDllcatlon 

introduction: Write a number on the chalkboard or overhead: 45 713 

"What is the vj,. ,2 number part of this number?" (45) 

"What Is thee .lal parf^" (7 13) 

Write a second number 45.7 1 3 

X 3,04 

"What is the whole number part of the multiplier?" (3) 
"What IS the decimal part"'" ( 04) 

"Will the whole number part of the product be m the lO'sor lOO's? (lOO's) 
(close to 135) 

Then the decimal point is placed after the THIRD digit to show hundreds '" 
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"Do this on the calculator to find the exact result." Write; 45.713 

"Will the product be more or less than 45?" (LESS THAN) 
"Why?" "What is . 1 x 45? .2 x 45?" 
"The product shou!- be between what numbers? (4 and 9) 
"Use the calculator to find the exact product " 

Do two or three examples of each kind, with the same kinds of questions 
emphasizing (1) where the result should be, and (2) estimating the result. 

Activity : Have pairs of students work on the worksheets together, using 
calculators to verify the '"esults. 

LESSON TWO; Division 

Introduction: Write: 45.713-3.04 

"Is the answer more or less than 45?" 

"Why?" 

The answer should be near what number?" 
'Do the division on the calculator " 

Write; 45.713 -.15 "Should this answer be more or less than 45?" "Why?" 

"The answer should be between what numbers'? (230 - 450) 

"Do the division on the calculator to find the answer." 

"Do two or three examples of each kind emphasizing approximating the 
answer and judging the relative magnitude of the answer. 

Activity: Have students work in pairs to do the tvorksheet using calculators 
to find the answers after estimating. 

ERIC 



LEVEL SIX 



COMPUTATION REVIEW 



LESSON ONE: MultlDlicetion with Whole Numbers 

Introduction. Put this example on the overhead or chalkboard; 46 

x53 

"How many digits do you expect in the answer? (4) Why?" 

Emphasize the estimating by mentally multiplying 50 x 50 which is In the 
thousands or 4 digits to represent. 

Point to the top multiplier "What digit Is .n ihe tens place?" in the ones 
place?" Do the same with the bottom multiplier. 



Write: 46 



= 40 + 6 
X 50 + 3 



Draw: 

46 ^ 
K 53 



40 



50 



'How many hundreds to you see?(20) Write 2000 

'How many 60*s do you see';^(5) Write: 2000 

+ 300 
+ 120 



'What Is 6 X 3" Write: 



2000 
+ 300 
+ 120 
+ 180 



and add to get 2438. 



£0 



Relate these partial products to the expanded form 40 * 6 

50 * 3 

50 X 40 = 2000 
SOx 6= 300 

3x40= 120 

3x 6- 18 



Write a second example and repeat the process. Emphasis should be on 
multiplication by places and recognition of what ALL of the digits - in 
multipliers and in the product - are counting 

Have students use the worksheet provided to review the multiplication. 

LESSON TWO. Review of Multiplication of Decimals 

Introduction: Put the following example on the overhead projector or 
chalkboard. 

4.82 
x301 

"How is this written in expanded form?" Write in response to student 
suggestions. It should finally be: 4.82 = 4+ 80/100 + 2/100 

x3.01z3+ 1/100 

"What is the result of multiplying the whole number parts'?" (12) 

Write: 4.82 =4 + 80/100 + 2/100 

x301 =3+ 1/100 

12 



"What is the result of multiplying 3 x .82^?" Write: 




21 



4.82 = 4 + 80/100 + 2/100 
X3.01 -.Z* 1/100 

12 12 + 240/100 + 6/100 
+2.46 

"What is the result of multiplying .01 (1/100) x 4?" Write: 
4.82 =4 + 80/100 + 2/100 
x5.01=3+ 1/100 
12. = 12 + 2^6/100 + 4/100 
2.46 
.04 

"What is the result of multiplying .01 (1/100) x 82 (82/100) 
Write: 4.82 = 4+ 80/100 + 2/100 
X5.01 = 3 + 1/100 

12. 12 + 246/100 + 4/100 * 82/1000 
2.46 

.04 

.0082 

Total these: 

482 =4+ 82/100 
3.01 = 3 + 1/lQQ 

14.5082 = 12 + 2 + 46/100 + 4/100 + 82/1000 



Do a second example, pointing out the parts. Have the students do both 
examples on the calculator and read the results. 



Emphasize how the multiplication is done in pieces, just like whole 
numDers. The decimal point is placed (1) by identifying the whole number 
range of the product or (2) the largest decimal in the product 

Consider this example to emphasize the latter: .43 

X.27 



The largest decimal is .2 of .4 or .08 so the decimal point is placed so the 
answer is in the range of .08-1 or 2. Do the example on the calculator to 
verify this .1161. 

Give several examples for students to do with the calculator, after first 
estimating where the decimal point should go 

Have students do the worksheet provided. 

LESSON THREE: flultiDlication of fractions - Review 

Introduction: Place the following example on the board; 2/3 x 5/6 

"Do you expect a fraction more than or less then 5/6? why?" 

Emphasize the idea of taking only a part of 5/6 so the answer is smaller 
than that. "Lets look at the picture of this: 




"How can we take 2/3 of this?" Emphasize that it must be divided into 3 
parts first: 



"Now we can 



take 2 of the 3 parts of 5/6. 




"tUhat %iZB are these parts?" 
(eighteenths) 

"Hoiif many are there?" (5 h 2 ^ 101 



"So the result of the multiplication of 2/3 x 5/6 = 10/18 ( 10; the number of 
new smaller parts and 18. the number smaller parts in a whole) " 

"This can be reduced by seeing that 10 and 18 both have a factor of 2 so 
10x18 - 2x5/2x9 2/2 = 1 so this is 1x5/9- 5/9 

Do a second: 3/4 x 1 2/5 

"We must find the total number of fifths. The problem then is 

1 2/5 = 5/5 * 2/5 = 7/5. Write: 3/4 x 7/5 

"As before 3x7 gives the number of new parts. 4x5 gives the number of 
these parts in a whole, or one " 

3/4 X 7/5 = 2 1 /20 or 1 1 /20, since 20/20 = 1 . 

Consider: 1 1/3x2 1/5 

"This must be more than 2 1/5" "What is the number of thirds in 1 l/^*^" 
Write: 4/3 

"What is the number of fifths m 2 1/5?" Write: 4/3 x n/5 r 44/15, or just 
under 3. This is greater than 2 1/5 as expected. 

Write: 4/3 x 11/5 = 44/15 = 2 14/15 
Do a few more examples Emphasize: 

1. Finding the new number of smaller parts that are in a whole by finding 
the product of denominators. 



2 Finding the number of these parts in the answer by finding the product of 
the denominators 

3 Changing mixed numbers to fractions, and 

4 Reducing fractions by finding factors common to numerals and 
denominator. 

LESSON FOUR: Division of Whole Numbers 

Introduction: Put the following example on the chalkboard 3x4= 12 
"We can show this by": 



(dram on the board) 



"The related divisions are: 12 ^ 3 = 4 and 12^4 = 3" 

"These are also shown on the rectangle where we know one side and the area 
and must find the missing side 



12- 3r 



and 1 2 " 4 J 



"Consider 287 -24" (write on the board) 

We can think of 267 as possible are^ and 24 as the given side 




'A side of 10 would use up area as shown 



ERIC 



10 




40 



287 

-240 
47 



'Only one 24 can be obtained from 47. 



20 4 



10 



200 



40 



47 

-24 
23 



2!L 



1 



"So the result is 287 - 24 r 11 R 23 The representation of the remainder, 
23, divided by 24 as a decimal can be done on the calculator. In expanded 
form this division would be: 

10 + 2 

20 + 4 200 + 80 + 7 
i 200 40 



40 + 7 
20 4 
20 + 3 

LESSON FIVE: Division of Decimals 
Introduction Students must realize that 

1 . Division of 8 decimal - a fraction - by a whole number results in still 
smaller fractional parts, and 



1) 200^20 is 10 

2) 40 - 20 is 2, but that 
liiould require 8, so use \ 

31 25 is tile remainfler 



Division of a decimal by a decimal less than one requires finding how 
many SMALLER parts are in a number. This results in a number MORE THAN 
the original. 

Write this on the board 5 ^ 1/10 

□ □ □ □ □ 

"How do we get 1/IOths in these ones?" 

"Each Is divioed into 10 equal parts so the number of tenths is 50." 

'When we divide by a fraction less than one we are looking to see how many 
SMALLER pieces can be made " 

"Will we ha^e more than we startecS with, or less?" 

"Notice that dividing by 1/10 or .1 Is the same as multiplying by 10." 

"What would 5- 1/100 be?" 

"Here we have 100 from each of the 5 or 500 altogether." 
Use overhead transparency graph paper for the pictorial model 
Put the graphic on the board to show a one divided into tenths. 



Blacken one to show . t 




.1 0/10) 



Here are 4 ones. How many of the . 1 are in these*^ 
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1 









.01 (1/100) 



Blacken one as shown. "How many of the .01 are in these 3 ones?" 
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2o 



r 
I 



Estimate this quotient: 4. 10 - 2 

(An estimate between 20 and 21 should be given.) There ere 5 of the .2 in 
each one, so 4 has 20. There is half of another one, so 1 0.5 is the answer." 

ActMLy: Assign the worksheets to pairs of students who have calculators. 



introduction: Division of fractions is just like division with whole numbers 
ONCE BOTH ARE EXPRESSED WITH THE SAME DENOMINATOR. Emphasize the 
fact thet a denominator NAMES the size of the part. 

"6 apples ^ 3 apples" = 3 (no name, just a number) 

"15 kites - 3 kites" = 5 (no label, just the numt)er of 3 kites groups) 

"8 fifths ^ 2 fifths" = 4 (no name, just a number) 

Write: 8/5-2/5 = 8-2 = 4 

To divide fractions, express each with the same denominator and divide the 
whole number numerators." Consider: 3/4 ^ 2/5 

"What kind of answer do we expect?" Draw the picture: 

"Oo we get more than one, or only 
a part of 



from 




"We expect an answer of more than one." 
3/4-2/5= 15/20-8/20= 15-8 = 15/8 
"15/8 is more than one - almost two (1 7/8) 

Do a second in the same way. The easy way to express both with the sane 
denominator is to cross multiply to get numerators and multiply 
denominators, e.g. in the above example: 5x3 - 4x2 

4x5 4x5 

Assign worksheets to pairs if students to work. 
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LEVEL SIK 



REVIEWING FRACTIONS 

Back ground: Students should understand how to perform ALL of the 
operations with fractions as a consequence of previous work. They now 
should apply their knowledge of fractions and operations with fractions in 
problem solving. 

LESSON ONE 

introduction: Place 2 fractions on the overhead projector 3/5 2/3 



"How can we determine which of these is greater?" 

Get to the idea that they cannot be compared unless expressed using the 
same measuring unit (denominator). 

"What is a denominator that both can be expressed with?" Rewrite (with 
students' help) 

3/5 (x 3/3) = 9/15 2/3 (x5/5) =10/15 

"Now we can do what we choose with them - compare, add, subtract divide." 

3/5 = 9/15 2/3= 10/15 

"Since 10 > 9, 2/3 > 3/5." 

"Joining them gives 9/15+ 10/15= 19/15" 

"2/3 is 1/15 larger than 3/5" 

"If we divide the larger fraction by the smaller should we expect something 
less than one or more than one?" 

"If we divide the smeller by the larger, should we expect something more 
than one or less than one?" 

Discuss fully. Then write: 

LARGER 
2/3= 10/15 
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SMALLER 
4/5 = 9/15 



LARGER - SMALLER = 10/15 - 9/15 = 10/9, more than one 
SMALLER LARGER = 9/ 1 5 ^ 1 0/ 1 5 = 9/ 1 0, less than one 
Do a second example. 

1. Multiply denominators to get common denominator 

2. Compare 

3. Join 

4 Find the difference 

5. Divide both ways 

6. Draw pictures if this becomes necessary 
For Example: 



Activit ij: Pass out worksheets and have pairs nJ students work on these. 
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LEVEL Six 



FRACTION REVIEW: Rectangles Inside Rectangles 

Introductio n: Write the nfiultlplication: 2/3 x 3/4 on the board On the 
overhead projector use a tran^^parency graph paper and mark off as shown: 



"First we make a rectangle with the denominators as sides Then we show 
the part of each side given Dy the numerator and make that rectangle." 

m 



i 



This rectangle has area 6 and is part of the rectangle with area 12." It is 
half ofit, so; 2/3x3/4= 1/2 



"Multiplying fractions, then, is comparing the rectangle made Dy using the 
numerators with that made by using the denominator 

"Remember to use the fact that anything except 0 divided by itself is 1 " 
Write: 

3/3 =1 4/4=1 5/5=1 



"Use equivalent rracilon rorms to replace one wtth large numbers Dy an 
equivalent with small numbers. In the problem we just d;d, 2/3 x 3/4, this 
could be written as 3/3 x 2/4 since the order of numbers multiplied doesn't 
matter. This is: 

1 (3/2= Ox 1/2(2/4= 1/2) or 1/2 

Pass out worksheets for pairs of students *o work on 



LEVEL SIX 



THINKING . 

Background: The following activities should be done periodically throughout 
the year. 

LESSON ONE; Points In Argument 

Introduction: in any argunnent there a."e usually points upon which both 
sides can agree, points on which the sides clearly disagree and some point 
which are Irrelevant to the case in point. This lesson will give students 
experience in classifying points brought out in arguments as one of these 
three kinds. 

Use the following as an example: "Some schools require students to follow 
a dress code by specifying a kind of 'uniform' such as white shirts or 
blouses and dark pants or skirts." How many of you are in favor of such a 
code?" 

Identify these students and reseat them on one side of the room 

'How many of you would be opposed to such a code?" 

Seat these on the other side. Any students not committing to either side 
should serve as a jury. Ask each side to give reasons for their choice and 
write these down: 

FOR AGAINST 



When both lists are comr'.ete, go down each Item by item. Ask the opposing 
group if they could agree with the item If so, label is "A". 

"Are any items in either list Irrelevant m that they have nothing to do with 
the case in point?" Label these "I". 

All others are then labelled "D". 

Other argument points to analyze In the same way to use are; 

There is much violence on TV in the form of fights, killings, bomb 
explosions, etc. This has a negative effect on young viewers 
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"A person who is starving has a right to steal food in order to survive." 
LESSON TWO: Dependence of evidence 

Background: Points given in an argument often depend on other evidence or 
assumptions made, either state or unstated. For example: 

"Schools should be established for gifted children." An argument in favor 
of this might be that they would learn more in such a school. Hidden in this 
argument are the assumptions that: 

1 they could proceed more rapidly; 

2. they would have tc compete with others of similar ability; 

3. they would probably have better teachers 

The latter, in turn, assumes good tea "^ers would be attracted by the 
prospect of having brighter students. Students should be able to distinguish 
hard or independent evidence from dependent points based upon assumptions 
or other things being true first 

Present the following situation to students: 

"Some jobs, like cleaning sewers or collecting garbage, are unpleasant, but 
necessary Other jobs require more skill and are more pleasant - teaching, 
librarians, etc. A pol'*ician introduces a bill to make the pay for 
"unpleasant jobs" the same as that for "more pleasant" jobs. Whet are the 
arguments for and against his bilP" 

When these are generated, go over them one at a time to see which are 
independent and which are dependent upon other assumptions or facts 

LESSON THREE: Value of Evidence 

Background: Arguments depend upon a small set of key points. If these can 
be refuted in some way, the whole argument collapses like a house of cards 
Other points give support to the argument to varying degrees. Children 
should have expenence in judging worth of points made in support of a case. 

Introduction: "Some people have advocated the discontinuance of 
standardized testing." Once standardized tests are defined by example, 
elicit arguments for and against this proposition As a group, evaluate 
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each as a KEY point, as STRONG or WEAK support other propositions to 
use for experiences like this: 

1. "A higher tax rate should be placed on rich people " 

2. "Some people oppose the use of ariimals in medical and other scientific 
research." 

3. "Films and TV shows that show excessive violence should be censored or 
restricted in showing." 

LESSON FOUR; Opinion or fact? 

Arguments based only upon opposing oninions cannot bp resolved. Some 
opinions have more validity that others if they are based upon a set of facts 
Children should be able to. 

1 distinguish opinion from fact, and 
2. judge validity of opinions 

Introduction: Present the following situation to children: 

"A movement in the United States is toward offering more choice to 
students and parents as to which school children should attend Should the 
taxpayers pay to send children to private schools if parents and children 
choose these?" 

As opinions ere expressed, list these When they are listed, go over these 
with the class and identify each as OPINION based on feelings, prejudices, 
beliefs or guesses and FACTS based upon personal experience or 
documentable evidence. Other propositions to similarly handle are: 

1. "A freeway is proposed which will go through a neighborhood and cause 
removal of several homes and a school. What are arguments for and against 
this?" 

Evaluate the arguments as a group as to the degree of OP!NION or FACT 
contained in each. 

2 "The state taxes heavier cars more than lighter cars Is this a 
justifiable practice?" 



3. "Many sporting events are held on Sunday Some people feel Sundays 
should De TOTALLV devoted to church or family activities. What are your 
opinions on this?" 

LESSON FIVE; The Other Side 

B ackground. In many arguments, opposing sides never really see what the 
other side's argument looks like. It is helpful for children to have to define 
the opposing side in terms of listing the points made in the position 

"There is considerable evidence that smoking contributes to lung cancer, 
heart disease and emphysema Some legislators favor more restrictive laws 
limiting smoking, while others say current laws are good enough List the 
arguments in favor of each side." 

Discuss these arguments. Have children then vote on each side of the issue, 
giving reasons why they ignored points made Oy the opposing side 

Other propositions to handle in this way include 

1. "Although most of our parents, grandparents, great grandparents, etc 
came to the United States from another country, mostly Europe, some people 
want to restrict the immigration of people from the near East, far East, 
Africa, South and Central America and Mexico Should such immigration be 
restricted^" 

2. "In some countries TV is available only from 8 to 1 1 PM Is this a good 
policy?" 

LESSON SIX: An y Resolut i onZ 

Background: What is the result of an argument? Are any conclusions 
drawn? Has anyone"^ opinlor^ ^eon changed? Has one side been de-^ionst rated 
to be superior in its Cbse"^ Here are 7 possible results, ranging from most 
satisfactory to least: 

t An agreement was reached; 

2, A compromise was made, 

3, A set of alternatives was established, 

4, A list of priorities for future discussion was agreed upon, 
5 Agreement was reached on points of agreement and 

difference in positions, 
6. Each side identified the other's position. 
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7. The argument wa-^ a waste of time 



Introduction. "Organ transplants ere expensive. Side 1 argues m favor of 
federal funding of these while side 2 argues this money should be spent on 
Desic research or prevention of disease What are some possible outcomes 
of this debate?" 

Have children list these and then try to order them as to the level of 
resolution that each outcome represents Here are some others to handlp in 
this waq. 



Issue 



Side 



Side 2 



1. 



Capital punishment 
Sexually segregated 
schools for children 
12-18 

Public employees 
(police, firemen, 
snowplow operators, 
teachers) have a right 
to stnke 

Creating jobs at the 
expense of the 
environment 



opposed 



opposed 



opposed 



opposed 



favors 



fa sirs 



favors 



favors 



LESSON SEVEN. Su D PortiP n Ar g uments 

Back g round: There are several ways to try to show that "you are right" in en 
argument. Vou can 

A) describe probable results of actions; 

B) refer to evidence or authoniies, 

C) label or name events or situations; 

D) use judgmental language to try to sway 

Children should be able to identify which tactics are being employed 

Introduction: Emphasis should be placed on what is useful rather than what 
is interesting Have children give arguments for and against this. 
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Go over the list of arguments and categorize these as primarily type A,B,C 
or D, and give reasons why judging them as such. Other pr opositions to 
handle this way are: 

1. "Service is batter in neighborhood stores than in supermarkets ' 

2. "Scientists share responsibility for the misuse of their discoveries by 
engineer:, and politicians " 

3 "A large number of families now have 2 wage earners Raising children 
properly is more important than paying bills " 

4. "People choose clothing and jewelry in accordance with their values and 
beliefs, so it is proper to judge people by their appearance and the clothes 
they wear ": 

LESSON EIGHT Dismissin g Arguments 

Background; Some arguments can be attacked by pointing out the use of such 
practices as 

A. exao' on 

B. takiny examples to extremes 

C. generalizing from too few cases 

D. misstating facts 

E. mistaken identification; and 

F misinterpretation of statements 

Introduction: "If workers get tue wages they desired, there would be no 
strikes." Have students generate arguments in favor of this conclusion 
and arguments in opposition. Analyze these arguments as to the presence of 
factors A,B,C,D,E & F. Point out how these weaken arguments or inhibit 
resolving differences. 

Other similar questions to handle this wa^, mrlude 

1. "Money spent on expensive military es'Uipment would oe better spent on 
hospitals, medical research, schools, c;tc " 

2 'Children should be given ctish allcwancas by their parents instead of 
earning their own money." 



3. "noney spent mat is raised oy taxes is dirrerent from money spent that 
is raised by charging consumers for goods or services." 

4. "Wars sometimes become necessarii " 
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LEVEL SiK 
EXPONENTS AND SCIENTIFIC NOTATION 



Background: Prior to using exponential notation, which arises in the 
interpretation of calculator displays, students must understand th3 use of 
exponents, especially as related to decimals end scientific notation. 

LESSON ONE: ExDonents 

Introduction: Write: 5 x 5 x 5 on the overhead or chalkboard "How many 
times is 5 used as a multiplier?" Write: 5x5x5 = 5^ 

"The raised 3 shows how many times 5 is used as a multiplier " 

Write; 1 0 x 1 0 x 1 0 x 1 0 on the overhead or chalkboard. 

"What number should I write with the 10 to show it is used as a nr.ultiplier 
FOUR times?" Write: 10^= lOx 10 x lOx 10 = 1000 

"How many O's follow the 1 in the numeral? How dc we write this as a 
POWER OF TEN?" 

Write: 100 = 10? (102) 
Then: 1000 = 10?(103) 
Then: 100000= 10?(105) 

Write: 2x2x2 X 2x2 

"How many times is 2 a multiplier in the first number? in the second 
number? in the number that is the product?" (3, 2, 5) 

'What is this resulf?" 8 x 4 = 32 = 2^ 
Consider: 10 x 100 = 1000 

"Each number written with an exponent is 10^ x 102 r lo^ 

"What do you do with the exponents when multiplying numbers made up of 
the same multipliers?" 

A= 102 

B= 104 
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"What is the result of multiplying A oy B?" (10^) 

Pass out the worksheets for pairs of students to vvork on, 

LESSON TWO: Separating Numbers into Powers of Ten 

introduction: Write: 600 on the overhead or chali<board. 

"Lefs see how many ways we can write this as a product of two numbers." 

600 = 2 X 300 
600 = 3 X 200 
600 = 4x 150 
600 = 5 x 120 
600 = 6 X 100 

"Notice we have a small number less than 10 multiplied times a power of 
10." Write: 600 = 6 x 102 

Write: 625 on the board or overhead. "How do we divide this by 10'^' 



10 1625 
600 
25 
20 
5 

"Written as a decimal ihis is 62.5 
Write 625 = 62 5 x 10 

The most useful form is to have a small number less than 10 times a power 
of ten How can we divide 62.5 by 10?" 
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6.25 
10| 62.5 

'60 

25 

20 

5 

"So 62.5 = 6.25 X 10" 

"Now we can write 625 is 6.25 x 10 x 10 or 6.25 x 102." 

"Remember that dividing by 10 changes each place to the next smaller, so 
625- 10 = 62.5 

6 in the hundreds place goes to the tens place 
2 in the tens place goes to the ones place 

5 in the ones place goes to the TENTH piece." 

"Dividing by 100 changes each place to the second smaller, so 
625- 100 = 6.25 X 102 

6 goes hundreds to ones 
2 goes tens to tenths 

6 goes ones to hundredths." 

"How would we write 387 as a number between and 10 times a power of 
ten?" 



We get the number between one and ten (one digit) by dividing by 100 so 387 
= 3.87x 102." 

"Notice that multiplying on the right side gets back to the 387 " 
Write: 1 23 X 103 

"How do we write this as a single numeral? One way is by 10 at a time. 
1.23X 10 = 12.3 X 10= 123 x 10= 1230 
(1) (2) (3) 

so 1.23 X 103= t230 

To Summarize; To multiply by powers of ten, move the decimal point the 
exponent number of places to the RIGHT. To divide by powers of ten, 
move the decimal point the exponent number of places to the LEFT " 



This is why having numbers in the form of a small number multiplied by 
powers of ten Is so important to know." 
Consider: 2 x 103 z 2000 

3x IQl X 500000 

6 X 1 08 600000000 

Pass out worksheets for students to work on in pairs. 
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LEVEL SIX 

MENTAL SHORTCUTS iN COMPUTING WITH MONEY 

Background : In working with money, students should learn to use estimation 
and rounding techniques to obtain mental answers. Some examples follow: 

In adding or subtracting: 

Consider 42 adding and subtracting l 
♦59 

gives 41 a much easier mental 
♦60 computation. 

Another is 42 adding 3 to both 
-27 gives 

45 a much easier mental 
-30 computation 

In multiplying or dividing using 251 or 50e, students should use the facts 25 
= 100/4and50 = 100/2 since multiplication by 100 is so easy mentally 

$.25 X 482 then becomes 482 - 4 r $120.40 

$.50 X 261 becomes 261 - 2 = 130 50 

Multiplying and dividing factors gives easier computations that can be done 
mentally. 

40x36 = 20 x72= 10 z 144= 1440 

65-5 = 130 - 10 = 13 

118- 25= 11800-4=2950 

in working with money, so many prices end in xxx9 that rounding and 
subtracting works. Consider: 

.39 X 7 = .40 X 7 - 7 =$2.73 

or 1.99x6 = 2.00 x6 -6 = 11.94 

or .29x9 = 2.70- 9= 2.61 
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If adding several dollar amounts, round to dollars, add, then mentally 
subtract differences. 

3.89 * 6.79 * 9.99 

4 + 7+ 10-. n -.21 -.01 

2 100 - .33 = $20.67 
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LEVEL SIX 



LOGIC 



Background Students at this level have had several years of work with the 
use of AND, OR, NOT, and with If-Then reasoning. These lessons build upon 
that understanding. 

LESSON ONE Review of AND. OR. NOT 

Introduction: Place a diagram on the board; 



"If BUNNIES are isolated in the circle, what is the best description for what 
is outside the circle?"* (NQI BUNNIES) 

"Remember NOT is always with reference to a defined UNIVERSE Some 
universes BUNNIES might belong to are (1) ANIMALS, (2) MAMMALS, (3) 4 
LEGGED CREATURES, etc NOT bunnies would r«fer to (1) all other animals, 
(2) all other mammals and (3) all other 4 legged creatures." 

Help me complete this table: 

UNIVERSE HAVES NOTS 



hair colors blondes not blondes 

colors reds 
dogs collies 

cars not Fords 

Activit y: Have pairs of students complete the worksheet provided. 
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Place this phrase on the board; "Black and square " 

"How do I show this with a diagram?" Draw out and finally illustrate on the 
board or on the overhead. 



eiack Square 




Black and Squjre 



"Remember this Indicates both BLACK AND SQUARE AT THE SAME TIME ' 
'What is another way to say black and square?" (Black squares) 
Activit y: Have pairs of students complete the worksheet provided 
LESSON THREE 

"What is the difference between INCLUSIVE and EXCLUSIVE OR?" 

Discuss. The big idea Is that INCLUSIVE OR includes the possibility of AND, 
while EXCLUSIVE OR separates into two distinct groups. 

Examples to use; 
Black or white ( Black 



Biack or triangle 




OThere can be black triangles.) 




Activity : Pass out worksheets for pairs of students to work on 
LESSON FOUR 

This is a true statement " 
"If well, then alive." 

"What one word would I change to make it false*?" Discuss 

If well, then dead (or not alive) Is the only way to make It false." Give two 
or more similar examples. The part following "then" must be denied to make 
It false. 

Activity: Have pairs of studnts complete the worksheet. 
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OPEN SENTENCES 

Background: Students use concrete models to work with open sentences 
with both positive and negative numbers in them. These lessons will give 
some experience with those. 

LESSON ONE: Review 

"Recall what we can do with open sentences " Write: 

1. Add the some number to both sides of the equality 

2. Subtract the same number from both sides of the equality 

3. Multiply both sides of the equality by the same number 

4. Divide both sides of the equality by the same non-zero number 

This is true for BOTH POSITIVE and NEGATIVE numbers." 
Ulrite: 



* 3 



Subtract 3" - 3 -3 



Write: 
"Add 4' 



-4=7 
+4 "^4 



= II 



Write: 3 
"DItiide by 3" 3 



= 12 



"Remember, we want to see what ONE D is so do what must be done to get 
that." 



Write: 

"Multiply by 4' 



1/4Q =3 
4(l/4[3 =4(3) 
□ =^2 
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"To get ONE Q , we add or subtract other things. We also divide several 
D by a number and multiply a fractional part of a Q by a number to get 
ONE □ .** 

Do several more examples of each type. 

Activity : Have pairs of students work on the worksheet. Have split boards 
and chips available for use if that is needed. 



□ 




□ by subtracting | from bo 


th sides, so 






□ =4 





LESSON TWO, hulti-steo Solutions 

introduction: Wnte on the board or on the overhead projector 
* 3 = 15 



"What should we do firsfi*" Discus p the idea of getting the Q alone 
first. 
2 1 I ♦ 3 = 15 
- 3 - 3 

"Now what do we do to see ONE Q ^" Discuss the need to divide by the 
multiplier of Q 

2D =_I2_ 
2 2 

□ = 6 



'Tm sure everybody knew that 2 x 6 ~ 12 so 6 had lo go in the D 



'Here is another one " 



7= \5*2U 

"What should we do first?' 

7 = 15 ♦2D 
- 15 = -15 

8 = 2D 



let's see what this looks like * 




'What nriust be under each box so the board balances?" 



'So we write: 



-4=D 



Write: 7= 15- 2D 

"When the D are subtracted, it is easier to ADD that number of D 
to both sides first 



7 = 15- 2D 



7*2D= )5 



'Now we should SUBRACT what?" 



7^ 2D = 15 
zl - 7 

2 D = 8 



"How much must be in each Q?" 

Activu u: Wfiwf. pairs of students work on the worksheets Have split boards. 
Cardboard squares to represent D end chips for the numbers 
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LEVEL SIX 
RATE APPLICATION; Distance/Time 

Background: Another common example of the use of linear rate is In 
distance/time/rate problems. These lessons deal with that. 

LESSON ONE. Introduction 

"A train is travelling at a steady 60 miles per hour. Let's see how far it 
travels during different periods of time." 



distance 


60 


120 


^80 


240 


300 


360 


D-rMt 


time 


1 


2 


3 


4 


5 


6 




rate 


60 


60 


60 


60 


60 


60 





"How far will the train go in 2 1/2 hours? (150 mi.) in 4 1/2 hours?' (270 
miles) 

"A jogger r jns 1 mile in 8 minutes. Let's look at now far he runs in 
different numbers of minutes." 



distantly 


1 


2 


3 


4 


5 


6 


7 


time 


8 


16 


24 


32 


40 


48 

! 


56 



"How long would it take the jogger to go 3 1/2 miles?' (28 minutes) 5 1/2 
miles?" (44 min) 

"I could use a proportion instead of the table." 



□_ 

2 1/2 



60 



so 



= 2 1/2 (60)= 150 miles 



2 1/2 



8 



3 1/2 



so Q =3 1/2 (8) = 28 minutes 



3 1/2 



Activity : Have students do tl^fi worksheet in pairs. 
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RATE APPLICATIONS Parts of Wholes 



Background: Several of the applications of rates have to do with parts of 
wholes such as miKtures, etc. These lessons deal with several of these. 

LESSON ONE: "At the hamburger shops, seven Big Macs are sold for every 
twelve cheeseburgers. Let's look at different nunnbers of Big Macs and 



Big Macs 


7 


14 


21 


28 


56 


63 




Cheeseburgen 


12 


24 


36 


48 


96 


108 





"On a day where 100 cheeseburgers are sold about how many Big Macs were 
sold?" 

"If 24 Karat gold is pure gold, how much gold is in a 14 Karat gold ring 
weighing 2 oz.?' 



The proportion is: 14 karats 

24 karats 



oz. 

2 02. 



24 



Fn= 14h2 sol I =28 = 7 02. 



24 6 

Oranges ere sold at 1 .69 for 4 lbs. What does thi s rate table look like'^" 



oranges 


4 


8 


12 




cost 


1.69 


3.38 


5J7 





"What should 2 lbs. cost?" 

"What is the cost of I lb. of these oranges?" 

"is it easier to find the cost of any numbtr of pounds if you know the cost of 
one pound?" 

This is called the UNITARY rate. In many problems involving the cost of 
things, the UNITARY rate is easiest to use." 



Find UNITARY rates for these: 

3.65 g. of potassium in each 10 grams gf compound. 

A recipe cells for 1 cup of sugar and 2 1/2 cups flours. 

10 02. of paint pigment for each 32 02 of linseed oil 

Working 2 1/2 hours of $12. $5.00 for a 20 lbs. box of cherries 

Discuss these and apply the unitary rates found to several different 
amounts. 

Activity: Give pairs of students worksheets to complete. 



LEVEL SIX 

RATE AP PLICATIONS: Percent 
LESSON ONE: Introduction: 

"Mr. Jones says he is right ]00% of the time. Do you believe him? Why or 
why not?" 

Give the class this question and discuss what \00% means. 

"The hicjh school basketball team shot 21^ from the field in the last game. 
Do you think they wr the game? Why or why not?" 

This discussion should get around to looking at this as being about 1 in 5 

"The sportscaster described a player as giving 150^ ef fnrt What do qou 
think of this?" 

This discussion should get at the idea that you can't use more than the 
WHOLE (or ]00%) of anything. 

LESSON TWO 

Intrnfiuctinn As an application of the rate relatinnship, percent was lookerj 
at in lerms of a proportion; 

percentag e = rate 
base 100 

Many applications of percent involve small whole number rates. In this it is 
easier for some to look at first finding ]%. Finding ]% is dividing by 100, 
which IS a shut to the left of TWO digits in the base This lesson gives 
experience with that. 

.How many parts in a hundred does 1% show?" 
Show this 1 part in 100 on a hundreds square; 



"What is the easiest way to find 1/100, or divide something by 100?" 

Give several quantities for students to find 1^ of 600, 870, 1500 

"Once you find \%, then multiply this by the total percera to get the required 
percentage. Example. 

7^ of $900 
1%is9rx7 =$63^ 

LESSON THRE: Percent Problems 

Introduction. In this lesson, show the students they have a choice when 
finding percentage - proportion or the % method. 

The Johnsons spent Q% of their $2,000 income one month on food. How 
much was spent on food?" 

% method 

l^of $2,000 = $20 

Q% of 2000 = 8x20 = $160 



Proportion method 
= 8 



2000 too 



so 



= 2o|l8 = $t60) 



20 



■A TV is on sale at 40^ off. How much is saved on a TV costing $500?* 



% method 

]%oi 500 = $5 X 40 = $200 



CO 



Proportion method 



$500 100 



= 5 K 40 = $200 



Activit y: Assign problem sets. Allow students to use either method 
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LEVEL SIX 



GUESS MV RULE: 

Children should have been introduced to this previously. If you are not 
familiar with the rules for playing "Guess My Rule," see this section in 
LEVEL FIVE Teacher's Guide for rules and some sample activities. Review 
with the children: 



1. The concept of variable 

2. Deriving the rules using tables of values 

3. Graphing the rules 

4 The difference between dependent and independent variables; and 
5. The difference between open and closed sentences 

Here are some rules to use with children to help in the review of these 
ideas: 

3I+2=D 21 5+D 

41-1=0 5T*2=U 
I-lzD 31+5=0 



For each rule, have children 



1. complete the table of values 
2 order the T values 

3. find the common difference in D values 

4. graph the rule 



Using the Linear Relation 

Background: When the general linear rule - D = rl+ where D is the 
dependent variable, r is the constant rate of change in D compared to change 
inland lis the independent variablp and k is a constant, is simplified by 
setting k = o, direct variation or proportions result. Some examples are D = 
2/31 or D/I = 2/3. This results in the following equivalence class: 



D 


2 


4 


6 


8 


10 


12 


14 


— e 






1 


3 


6 


9 


12 


15 


n 


21 








multiple 


1 


2 


3 


4 


5 


6 


7 









In every case the comparison can be reduced to 2/3. Picking any two from 
the class results in a proportion, i.e , 4/6 = 8/12 or 2/3 = 10/15, or 
6/9 = 14/21. As proportions these would be written: 
2:3:: 10:15, 4:6 :: 8:12, etc. 

Any measurable quantities can be used as variables. Hence, 2 apples : 3 
peaches as 4 apples : 6 peaches When ratios and proportion are reviewed, 
this should be pointed out 

In D = 41, the units of measurement will agree. For example: D = r x t is an 
example of this. 0 is Distance in miles, r is rate in miles/hour and t is time 
in hours: 

miles = miles x hours reduced to miles = miles 
hour 

Other examples are: 
Total cost in $ = $/can x cans 
Total cost in t - i/piece x pieces 
Total cost in $ = $/tire x tires 
Total quarts - quarts/gallon x gallons 
Total inches = inches/foot x feet 
Total cost in $ = $/shirt x shirts 
Total eggs - ecgs/carton x cartons 
Total boxes = boxes/case x cases 

These are some of the many special cases of the D=rl relationship To 
develop this general idea, several lessons will integrate "Guess My Rule" 
with ratio and proportion. 

LESSON ONE: Review of Ratio and Proportion 

Introduction: "In a school there are 2 boys for every 3 girls. How many of 
each should we expect to see .n ctasses of different size?" 



Place the following table on the overhead in transparency form: 



Boys 




















Girls 




















Class 9ize 





















"We shall complete this table by multiplying the 2:3 ratio by whole numbers 
in order " 

Do this step by step and complete the table. Take time to show how the 
whole number distributes over the ratio, i.e. 2 (2:3) = 4:6, 5 (2 3) = 10:15, 
etc. The result will be: 



Boys 


2 


4 


6 


8 


10 


12 


14 


16 


18 


20 




Girls 


3 


6 


9 


12 




18 


21 


24 


27 


30 




Class size 


5 


!0 


15 


20 


25 


30 


35 


4C 


45 


50 





"Notice that any of these can be compared " 

Give several examples and discuss these 

8:12 = 16:24 Boys : Girls 

6:15=16:40 Boys: Class Size 

9:15 = 21:35 Girls: Class Size 



Activit y Pass out the worksheets and have pairs of students complete the 
tables and the proportions 

LESSON TWO: Using Units and "Per" 

background: The idea of per as quantity of something for each unit of 
measurement needs to be reinforced with students. This lesson reviews the 
concep and provides practice in working with units. 

Introduction: Think of as many rates as you can One example is miles per 
hour." 



Write down as many as students generate. If necessary provide an 
additional example to stimulate their thought. Show how totals are arrived 
at by using the rate. Example: 

6 bottles per carton can be written as 6 bottles/carton The total bottles in 
several cartons is total bottles = 6 bottles x no of cartons 

cartons 

Point out how the cartons "cancel" (cartons/cartons - 1) so the total is 
described using bottles. 

Use the rates students provided to generate cases where totals must be 
found using the rates. Some likely examples include 

Total miles = 60 miles x hours driven 
hours 

Total cost = 50 C X candy bars bought 
candy bar 

Total inches = 12 inches x no. of feet 

feet 

Activity : Have students work in pairs on the worksheets provided 
LE SSON THREE: Review of "Guess fl u Rule- 
Introduction: Review the rules with the class 

0 DO NOT BLURT OUT THE RULE WHEN VOU FIND IT. TEST AS 
INDICATED 

2) TEST BY "If I give you ( ), will you give me ( ) back^" 

"i have a rule (31 ^ I = 0)."" As children input small numbers, develop the 
table on the board or overhead projector 
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1 


0 


0 


1 


1 


4 


2 


7 


3 


10 


4 


13 


5 


16 


1 


!tC. 



Find entries in the "Change in 0" column: 



0 
1 

2 
3 
4 
5 



0 



1 
4 
7 

10 
13 
16 



vXt. 



thanqe in 0 



3 
3 
3 
3 
3 
3 



Relate the "change ?n 0" conFtant to the coefficient of i in the rule. 



Relate the value of 0 when I = 0 to the constant in the rule 



Rename I & 0 as I and D because: 



J) I is the INDEPENDENT VARIABLE since there is freedom of 
choice of a value for it 
• 2) D is the DEPENDENT VARIABLE because its value for a 
given I is determined by the rule. 

Point out the Change in D of 3 occurs for EACH change in I of 1 

Define r = change in D . so 
change in 1 
r in this case = 3 = 3 
1 




Graph this rule on a coordinate scale on a transparency on the overhead 
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-4 














































f 












J— 
f 














































































































l 
















































1 






-1 


















































1 

1 
























































T" 










































































































































































J 


i 




















































1 
























































1 ■ 
























































i 























































Draw the line connecting the three points Identify the change in D to the 
change in 1 and point out using the graph that: 

(1 to 4)3 = 6(1 to 7) 
(0 to 1)1 2(0 to 2) 
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No matter where the total change m D is compared to the corresponding 
total change in I, the result will be 3 



Activit y Have pairs of students complete the worksheets given 



LESSON FOUR: Constant Cha n ge and Ratio 



Background: In this lesson rules of the form 0 = r.l where r is a constant and 
represents the change in D comparison are related to ratio and proportion, 
change in 

Introduction: "Consider this rule - D = 2 1 The table looks like this." 

Put in the successive values for I and have students give the corresponding 
D values 



\ 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




0 


0 


2 


4 


6 


8 


10 


12 


14 


16 


18 


20 





"Notice that in each case the ratio of D to 1 is 2 : 1 " 



4:2 = 2:1 =2:1 
2 3 

8 4 =2:1 
4 

"0 = 21 tells us D is always twice I " "The ratio 2: 1 for P : I tells us the 
same thing 

"Mr. Jones sells 3 Fords for every 2 Toyotas " "How do we show this in a 
table?" 



fords 


3 


6 


9 


12 


15 


18 


21 


24 


27 


30 






Toyotas 


2 


4 


6 


8 


10 


12 


14 


16 


18 


29 







"We could show .his as Fords = 3 Toyotas." 



Be sure children see that this is correct using several cases from the table 
"Fords - 1 Toyotas and Fords : Toyotas = 3:2 gives Ub the same infornr^ation. 

2 

Activity: Have pairs of students work on the worksheets together. Those 
who need colored chips to support their thinking should have thenn. 

l^SgQN FOUR; 

Background: Probably the most frequently used example of D=r( and the 
resulting direct proportions is in the use of percents. This lesson will 
develop that use. 

Introduction: 'Does anyone know why a one cent piece is called a CENT?" 
Develop the idea of 100 being related to CENT. 
-What other words that make you think of 100 have CENT in the word?" 
Some possibilities are: century; centenarian 

"In mathematics, the term PER CENT means parts PER 100. So 07% means 20 
parts per hundred." "Let's look at several of these in table fo-^m " 

10% ^ 



1 


2 


3 


4 


5 


6 




10 


10 


20 


30 


40 


50 


60 




100 



Work on 2 per 20 being the same as \0% 
Work on 5 per 50 being the same as 10^ 
Write some proportions. 



3/10=10/100 6/60=10/100 etc. 

These all show the same ratio comparison " 

Put the following graph on the overhead pi Ojector 



"BASE is what base the rate is applied to. Percentage is the part of that 
BASE we get by applying the rate." 

In the table above, label the parts at this line. 



Rate 



Percentage 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Base 


10 


20 


30 


40 


50 


60 


70 


80 


9fl 


100 



"What is a common percent you have heard of?" "Where did you hear of it or 

see it?" 



Use that percent to generate a table and a graph as above. 

"Some per cents commonly used in discounting the prices of goods ere 20^ 
25%, 33 1/3^, 50%" These look like: 



Rate 



Percentage 




2 


3 


4 


5 


6 


20 


Race 


5 


10 


15 


20 


25 


30 


100 




Rate 


Percentage 


t 


2 


3 


If 

4 


5 


6 




35 




4 


8 


12 


16 


20 


24 




100 






Rate 


Percentage 


1 


2 


3 


4 


5 


6 


7 




33 1/3 


Base 


3 


6 


9 


12 


15 


18 


21 




100 



"Why do you suppose 33 1/3^ is used more often than Z0%?" 



"How do we apply percents?" "As seen fronr* the tables, the following 
proportion holds. 

percentag e = rate 
base 100 Using this, the rate can be applied 

to ANV base." 

For example: '25% of the 60 students at Bray Elementary School bought 
tickets to the school play. How many students bought tickets?" 
percenta ge (this is v/hat we're looking for - the part c ' the 
base the rate gives) 

base (this is the quantity the rate is applied to) 

rate (this is the per cent or parts in a hundred) 

In this problem; percenta ge = 25 

60 100 

This simplifies to percenta ge - 1/4 

60 



71 



so percentage - 15 students bought tickets. Show how the 15 can be 
obtained by the rate table: 



1 


5 


15 


















4 


20 


60 



















or by dividing 60 by 4. 



LEVEL SIX 

WORKING WITH INEQUALITIES AND EQUALITIES 

Background: Students will hove had previous experience with these topics Those Lessons 
(RELATIONSHIPS and OPEN SENTENCES) at Level Five could be reviewed. 

LESSON ONE. Adding and Subtracting Positive Numbers in Relationships 

introduction: Place a split board transparency on the overhead with colored chips arranged 
as shown. 



Haue some transparency [T] 
symbols auailable. 




Add 2 ctiips to one side: 



00 


0 00 


r 

0 


-jOO 
U 0 



"Is this still an equality?" "How should a symbol be placed to show the relationship?' 
Replace the - with > as shown: 



00 






0 0 


''o r 


noo 


0 


r 







Write: 6 = 6but8>6 
Show another equality 



OOo 


0 0 


Op 


-,00 


<>0 = 
0 


r 0^ 
ooo 



/J 



This time ni subtract 2 chips from one side " 




:How should 1 place the sign?' 




Write. 9 = 9 but 7 < 9 



"Adding to or subtracting from one side of an equality changes It tc an inequality." Put 
another equality on the overhead: 




'If I add 2 to BOTH sides, what is the result?" (10 = 10) 

If I now subtract 5 from each side, what is the result?' (5 = 5) Show: 




"Adding to or subtracting from BOTH asides doesn't change the equality. The result is still 
an equality.' 

Activity;, Have pairs of students work on the worksheets provided. Have split boards and 
counters available for those who might need them 
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LESSON TWO: Addino or Subtracting Neoative Numbers In Relationships 

Introduction: Place the following array on the overhead. A split board with TWO colors of 
chips to show positive and negative: 



00 


0 t 


0 














• 





• positiue 

0 negatiue 



'Are these sides equal?" 'What is the number on each side?' 
Add 2 • to each sid®. 




'Do we still have the same nunnber on both sides?" 
"What is the number on both sides?" 

"Does adding the SAME positive to both sides change the relatjonship of equality?* 
Add 3 0 to both sides 




"Are the two sides equal?" "What number is on each side?* 
sides change the relationship of equality?" 



'Does adding negative to BOTH 



Put this on the overhead projector 




'What is the number on each side of the inequality?" Write; 3 > 1 
'I shell subtract two negatives from each side " 




'How is this inequality written with numerals?' 5 > 3 
'i n now add 5 negatives to each side." 




'How is this inequality written with numerals?" 0 > -2 



is this true?' 



"Notice that in each of these inequalities the left side is 2 more than the right. Does 
adding or subtracting negative from both sides change n inequality?" 

Activity : Gwe pairs of students worksheets. Have split boards, symbol cards and 2 coloi s 
of chips a^'ailable for those who need them. 
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LEVEL SIX 



LESSON ONE: Aree 

Students will have had previous experience in finding ares of rectangles and 
triangles, so this should be a review. 

Introduction: Place a rectangle on the overhead projector and ladel as 
shown: 



"I divided the rectangle into 2 eq-jal parts." "What is the area of each 
triangle?" 

Put this on the overhead: 



6 



"What is the area of this rectangle?" (60) 



"What is the distance around it?" 02) 



Draw a line as shown; 
10 





£ I 



"Notice the same triangle is added on as is taken off, so the parallelogram 
has the same area as the rectangle " 



"In both cases, the area i? found by multiplying a side by the distance to the 
opposite side " 



Clearly point these out in the figures shown 

"In a parallelogram a line can be drawn to divide it into 2 equal triangles 



"A triangle has half the area of a rectangle or parallelogram with the same 
dimensions." 

Activitij : Have pairs of students worl< on the worksheets provided. Give 
them transparent graph paper to check their work. 

LESSON TWO: Areas of Circles 

Introduction: Place a circle with a grid background on the overtiead 
projector. 



'First count all of the squares inside the circle, then try to put together the 
pieces of squares to get a good ESTIMATE of the area. 






ERIC 



■A measurement of the DIAMETER (distance across) the circle is: - 

'oTiJ^'rllT " °^ ^rom the center 

Of the C!i cle to any point on the circle 

■See if you can find a relationship between the radius of the circle and the 

Do a second circle with a larger radius and repeat the question. 

■in your assignment you'll find the area and l.,e radius for several circles to 
help you discover a relationship " 



LESSON THgpF y nli-mo 

siierrtryh^^ad^^ ^^""'"^^^ ^^^^ — 

Introduction This is a cube with edges as shown." 



other ^ ''''^^"9"ler solid with edges of different lengths from 



each 



-3- 
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"What Is the volume of this solid?" Draw lines in to show unit cubes if 
needed. 

Write Volume r4x2x3 = 24 

"Just as triangles can be half of rectangles, rectangular solids can be cut in 
half to give triangular prisms. 



These have triangular bases and each is half of same rectangular solid. The 
volume is found by taking HALF of the product of the 3 dimensions " 

Activity : Have pairs of students work on the worksheets togethr 
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LEVEL Six 



BUILDING SQUARES Base Ten Squares 
LESSON ONE 

Introduction; Use transparent bsse ten pieces on the overhead projector to 
start with. Place a hundreds piece on the overhead projector: 



"! shall enlarge this square by making each side one unit longer " Place 
pieces as shown: 



"it took TWO tens - one on each side - and a one to fill in the corner " 
"How long is each side of this NEW SQUARE?" Write: 

n = 10 + I 112 = (10 + 1)2 = 100 * 2(10) =121 

"100 = 102, 1 - i2 and the other product is TWO times the 
crossproduct of 1 and 10 since we must add to TWO sides of the square " 

"We shall now add one more to each side so the ORIGINAL SQUARE sides will 
De 2 more." Place pieces as shown 



"What are the total number of pieces here'?" in response to student 
responses, write: 

1 HUNDRED 

2x2 = 4TEN5 

22 = 4 ONES 

"What length is each side of the square"?" (12= 10 + 2) 
"How many tens are on each side'?" 



o 
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"What is the size of the little square in the comer the ONES are filling?" 
Whle: 

(10 + 2)2= too + 2 (2 X 10)* (2x2) 
= 100 + 40 *4 
= 1 44, so 
122 = 144 

"We shall now really enlarge the square to a new one that is fifteen on each 
side." "How many TENS are needed on each side?" (5) "How many ONES will 
fill the small square in the comer?" Summarize this model: 



152 = (10 + 5)2 z 100 + 2 (50) + 52 
= 100+ 100 + 24 
= 225 

Activit y: Pass out the base ten pieces and the worksheets and have pairs of 
students complete these. 

LESSON TWO: Patterns in Makin g Squares 

Introduction: At this point, the patterns in squaring numbers with 5 in the 
ones place should be analyzed. Put the following summary on the board: 

152 = (10 + 5) 2= 100 + 2(50) + 25 
= 225 

252 = (20 + 5)^ = 400 + 2( 1 00) + 25 
z 625 

352 = (30 + 5)2 = 900 + 2(150) + 25 
= 1225 



452= (40 + 5)2 = 1600 + 2(200) + 25 
= 2025 



"What pattern do you see in the products'^" (get to the last two digits of 25) 



"How are the digits ahead of 25 related to the first digit of the number 
being squared?" (get to (digit x (digit tO ) 

"Use the pattern seen to find 652." 

Reinforce by writing: 652 ( 6 x 7 ) 25 = 4225 
Discuss as needed 

Activity : Have pairs of students work on the worksheets. 

LESSON THREE: Generalized Souare Buildin g 

Intr oduction: This lesson involves building rquares with non-numerical ly 
described sides. Use the template provided to make squares end rectangles 
for transparency use. You can use different colors for the squares and 
rectangles. Example: 






Put a large square on the overhead and label the sides "A' 



fl 



Put an associate-j rectangle on the overhead and label as shown: 



B 



Put a smal] square on the overhead projector and label the sides B. 

e 

1 8 



Build a square of an A square, 2 A X B rectangles and a L souare. 
11 







A 

fl 





^ e 

"Wiiat is the length of the side of the square I ma^e'^'' (A + B) 
"Of what parts is this square made?" (a2, 2 AB and B^) 
Write; (A ■^ 8)2 r a2 + 2 A X B * B2 
We can rewrite th's as: 

"Now anything can be put into the shapes." 

'Putting numerals in - a different one in each shape - gives something like 
this" 



]•© 



■0,.© 



-4*4+ I =9 



30 



© 



or 



30 



30 



32 



900 + 120 + 4 
1024, so 
1024 



'Vv'e could put other letters into the shapes. 



® 



*2i 



« Q)+ 



= T 



+ 2 Tllf + UJ 



'We could even put more complicated things in. 



D+ 4 



•0 



D + 4 



+ 2( 



0+4 




K S jh S 




" ^ + $D + 16 + 2DS + 8S + S 



Activity^ Assign pairs of students to work on the worksheets provided 



LEVEL SIX 



Background: Just as squares can be enlarged, they can be shrunk by 
shortening the sides. These lessons systematlcaHy shrink squares 

1.ESS0N ONE: ShrlnkinQ b^ Units 

introduction: Put an overhead graph paper square like that shown on the 
projector 



"We ore going to shorten each side of the square by the same amount. 

Put into the diagram as shown: 
9 2 
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,1 
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To find the area of the new square, we can subtract some of the area of the 
original square from that area. Highlight the rectangle: 



Point out the square in the lower right hand comer is subtracted TWICE if 
the rectangles are subtracted, so ONE square must be added back. Write: 

-72 = 92 - 2(2 X 9) * 22 
= 81-36*4 
- 49 

Now put a square without any units on it on the overhead. Label as shown; 



S is the side of the square which we haven't measured to describe in units." 
We'll take the same length away from each side of the square." 



S 



s 



s 



L 



S 



Complete the diagram 



The square S - L on a side is the square S on a side with sonr^e area 
subtracted. When the TWO L x S rectangles are subtracted, the square with 
side L is subtracted TWICE. Add ONE 12 back in." Write: 

(S - L)2 = S2 - 2 L K S * l2 

Point out the parts on the diagranr often as needed until the reason for 
adding the smaller square back in \^ seen 

Actwit u: Pass out the worksheets for pairs of students to work on. 



LEVEL Six 



DIFFERENCE OF TWO SQUARES 



Background: Using the difference of two squeres for mental computation is 
useful just as squaring sums or differences is. 

introduction: Put the following square array on the overhead projector. The 
pieces can be cut from overhead transparency: 



10 





7 


3 


7 











10 



The two rectangles shown are the DIFFERENCE BETWEEN the 10 inch square 
and the 7 inch square. This should equal 100-49 - 51. 

"Since both rectangles have a width of 3 we can join thefjj together in one 
having a longer length. This 3 is the difference between square sides, 10- 
7." 



Rearrange into: 
7 



10 



7 




This rectangle has length 17 and width 3, so has area 3 x 17 = 51, as 
expected." "We can write this as: 

102-72 = (10 + 7) (10 -7) 

Show the following hold by calculat.ng each side: 122 - 52 = (12 + 5) (12-5) 

144-25= 17x7 
119= 119 

152 -52 = (15 + 5) (15- 5) 

225 - 25 = 20 X 10 
200 = 200 

202 - 62 = (20 + 6) (20 - 6) 

400 - 36 = 26 X 14 
364 = 364 

Make the following configuration from heavy colorer* transparency or from 
tagboard. 



Place this on the overhead and label as shown. 

S-T 




The shaded area Is the DIFFERENCE BETWEEN the square with side S and the 
smaller square with side T." 

"The larger rectangle has length S and width 5-7 " 

The smaller rectangle has length T and width S-7." 

"Since they have a width in common we'll join the two rectangles like this." 
Arrange the pieces as shown; 



S-T 



T 




i 


















i 




S-T 


T 

1 



This new rectangle has length S ♦ T and width S-T 

The difference of the 2 squares having areas s2 and T^ or $2 - js the 
rectangle having length S ♦ T and width S-7. We write: 

S2 - t2 = (S * T) <S - T) 

"Any numbers can be put in for S and T as we saw in the first example " 

()(*l)2-x2 = (x* 1 +X)(X + 1 - X) 
= 2X* 1 

(a +2b)2 - b2 = * 2b + b) a ^2^ - b) 

= (a ♦ 3b) {u * b) 

Activity : Give pairs of students the worksheets to complete. 
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SEQflETRV: Geoboards 

LESSON ONE: More About Squares 

introduction: Place the numerals from 1 to 25 on the chalkboarti. 
"We are going to find squares having area equal to as many of these as we 
can on the geoboard. Use a single band and make a square having area T It 
has ONE of the geoboard squares inside it. Show me your squares with area 
1. Now make a square with area 2" (This may present s sme difficulty until 
students realize bands do not have to lie on the rows and columns of pins.) 

























\l/2 










flr 


ia 2 

















"Now experiment to find squares with different areas. When you find one no 
one else has found before, let me know." Circle the numbers as children 
show you squares that have given areas When completed the following 
should be circled: 
21 
22 
23 
2a 
6 
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When all heve been found by someone, so the list is as shown, have students 
make s .ares having all areas circled on the list. 

LESSON TWO: Tnangles with Different Areas 

Have students make triangles that have the following areas in succession 
1, 2, 3, 4, 5, 6,7,8 

"What is the area of the larges triangle you can make on the geoboard?" 
"Can you make more than one with this area?" 
"Construct a square and a triangle with the same area." 
LESSON THREE: Shapes with Eoual Areas 

Make a triangle ej^d a square with the same area with two bands. Use an 
overhead transparency geoboerd or hold up a regular geoboard. 




"Make these two shapes and make sure the areas inside the shapes are the 
same." 



"Make the following shape pairs with the areas given Pass out thP activity 
sheets and recording forms. Monitor the work. Keep reminding students of 
the relationships between rectangles and parallelograms and that triangles 
ere always half of a rectangle or a parallelogram 
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Heve student use geoboards end record the results on geoboard dot paper 
forms. 

"Make two triangles that have just one point in common." Be sure they have 
this con ect. An example is: 




"Now make two triangles that have just two points in common." Here you 
will have to distinguish between points ON the triangle and points in the 
INSIDE of a triangle. A triangle is a closed curve, or a line! An example is 




Some students might think the following is all right 




T!ie tri»nqles tiaue not just tii;o points in 
common, but tlie line segment determined 
tiy them as well. 



• • • 



Activit u: Assign the worksheets to pairs of students to work. They are to 
make and record pairs of triangles that have 3, 4, 5 and 6 points m comn^ion. 

LESSON FIVE; Dot Paper 

Introduction: Make the following on a piece of dot paper transparency end 
place on the overhead projector. 



Z4 




This is half of a shape and the line is a line of symmetry. How should I 
complete the shape?" 

Follow the suggestions that students give that are correct Discuss those 
that aren't after putting in the lines as suggested and it is seen that this 
doesn't work. 

Acti'Mt y: Have pairs of students complete the dot paper sheets to complete 
shapes given lines of symmetry. 

LESSON SIX 



Prepare dot paper transparency shapes and show on the overhead. An 

example is: 
f ♦ f • • 




"How are these alike?" Discuss responses 

'How are these differenf?" They are both squaresi Another example is 



• — • — t 




Same questions and use of them 



Activit y: Have students work on the dot paper activity sheets. 



LESSON SEVEN: 



Use en overhead geoboard or one large enough to be seen by the entire class 
Make a general quadri latere) on it: 




• •••••• 



"How should I make this into a trapezoid?" Discuss the properties of a 
trapezoid (one pair sides 1 1). "How should I transform the trapezoid into a 
parallelogram?" Discuss the differences between these two shapes. 

"How should I transform a parallelogram into a rectangle?" Discuss the 
differences between these shapes. "How should I transform the rectangle 
into a square?" Discuss the difference between these shapes " "How should 

1 transform the square into a rhombus?" Discuss the difference 

QUESTIONS FOR DISCUSSION 

I. Is every square a rectangle'? Why? 

2 Is every rectangle a square? 

3. Is every square a parallelogram? 

Discuss 

4. Is every parallelogram a square'? 

5. Is every rectangle a parallelogram? 

Discuss 

6. Is every parallelogram a rectangle? 

7. Is every square a trapezoid?" 

Discuss 

8 Is every trapezoid a square?* 

9 Is every rhombus a parallelogram'? 

10. What is the most general four-sided shape'?" 

I I. Whet four-sided shape must satisfy the most conditions? 



1 1. What four-sided shape must satisfy the most conditions? 

The conclusion of this lesson should be the following hierarchy shown 



Quadrilaterals 



Not trapezoids 



Trapezoids 



Not paralielograms Parallelograms 



Isosceles 



Not Isosceles 



JL. 



Not Rhombuses 



Rectangles 



Rhombuses 



Squares 



or 



Quadrilaterals 



Trapezoids 



Parallelograms 











n 


M 






f P 









\ 




\ 



LESSON EIGHT 

Give pairs of students the worksheet to transform a rhombus through stages 
into a general quadrilateral. 
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LEVEL SIX 



GEOMETRY: 

LESSON ONE: Congruence and Similarity 

Use the tennplale provided to make an envelope of triangles for each student. 
Have the students sort these into groups of triangles that 

( 1 ) match exactly (one fits on top of the other) 

(2) look alike, but some are "photo enlargements" of another 

(3) do not fit into either of these groups 

D'-scusi/ completely what characteristics doterr.ine how triangles fit into 
each of the three groups. 

In wh*3t group are all of the angles of ojje equal to all of the angles of the 



"In those that don't fit into Group 1 or Group 2, do any hove 2 sides the same 
as triangles in Group 1 or Group 2?" 

"What is alike about those in Group 1 or Group 2?" 

"Make a list of which angles are equal, i.e. A3 = B2." 

"Make a list of triangles that have 2 sides equal " 

'Make a list of triangles that have one side end one angle equal." 

LESSON TVtO: Congruence 

Introduction Place the following on the overhead projector Use 
Transparency Angle * 1; 



"How mtiny different triangles can result from connecting A to B?" 



other?" 




B 



"When two sides and the angle they make are fixed, the triangle is 
DETERMINED 

1. Notice that if i change either side, a different triangle results. 
Use the Transparency Triangle *2: 
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Place this transparency o the other so the students can see ONE side and the 
ANGLE are the same, but the SECOND side is different 

Use Transparency *3: 

Do as above, but then compare with both previous triangles. 
Use Transparency *4: 




II 



Make this triangle and compare wUh Transparency 

"3 parts - an angle and the two sides making the angle - must be the same in 
2 triangles if they are to match." 

Activity : Pass out the worksheets for pairs of students to work on 



LESSON THREE: Simila ritu 

tntroductlon: Use Transparency Triangle 1. Point out the sides of the 



Point out how the sides of the smaller compared to those of the larqer are 
in the ratio 4 8, 510, 6:12 These all belong to the 1:2 family of ratio so are 
the same. 

The sides of these triangles are PROPORTIONAL since they are all in the 
same ratio 

Place the corresponding angles to match one pair at a time so the students 
can see the angles are equal in pairs. 

"The angles of these two triangles are equal in pairs." 

"How are the proportional sides related to the angles?" 



triangle. 




Place Transparency Triangle 2 on top of the first: 
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"Are the angles labelled with the same number equa]?" 
"Proportional sides lie opposite the equal angles." 
"What else is true of the longest sides of the two triangles?" (parallel) 
Activity: Have students do the worksheets working in pairs. 



10. 
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LEVEL SIX 



CONGRUENCE: Corresponding Parts 

Introduction: Place a cut out transparency triangle with the vertices 
labelled on the overhead projector 



Move it to a new location on the overhead and trace the shape 




Label the vertices as shown 

"Which angles in the new triangle are the seme as which angles in the 
original triangle?" (A&A1,B&B1,C&C1) 

"Which angles APPEAR to be the largest?" 

'Which sides APPEAR to be the longest?" (opposite C & C 1 ) 

"Which angles APPEAR to be the smallest?" (B & B t ) 

"Which sides are the shortest?" (opposite B & Bl) 

"CORRESPONDING parts are those that are in the same place in the two 
triangles. Corresponding sides lie opposite the angles that are equal." 






Labels the sides as shown. 

'Side a lies opposite angle A. Side b lies opposite angla 6. Side c lies 
opposite angle C " 

"Which sides lie opposite angles A I , B 1 & C 1 ?" 
"How does side a compare with side a1?" 
"How does side b compare with side b1?" 
"How does side c compare with side c I?" 

"Thesd two triangles are CONGRUENT - same size and shape Their 
CORRESPONDING PARTS are all equal - angles and sides - 
Rotate the original triangle as shown. 



Do this slowly so the students can see C move into CI end B into Bl. 
"Is this new triangle CONGRUENT to the original?" 
"What angle corresponds to angle A?" 
"What angle corresponds to angle B?" 
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"What engle corresponds to angle C?" 

"Does nnovlng a triangle to a new position change its size or shape*?^ 
Flip the triangle over as shown. 




"Mow should I label the angles in this triangle?" 
Discuss these cases thoroughly. Emphasize; 

1. Corresponding sides lie opposite equal angles 

2. Corresponding angles lie opposite equal sides 

3. Corresponding angles and sides of CONGRUENT triangles are equal. 

Activity : Assign pairs of students to work on the practice sheets 



LEVEL SIX 

PROBLEM SOLVI NG 
LESSON ONE 

introduction : Make an overhead transparency of the "magic triangle" 
provided. Place this on the projector 

"We will use the numbers 1 through 6 and put them in the circles so t 
nunr)bers along each side add to 9 " 

Look at all solutions suggested; 




"How many lines are there to flip over'?" 

and rotate through 
to give 




"Houi many u^ays are tr^ere to 
rotate?" 



Discuss the relationships The sum of 1 + 2 + 3 + 4 +5 ■»-6 = 21 
The sum of the 3 sides = 9 + 9 + 9 = 27 
"Which numbers are used twice in the 27'^" 
"What must their sum be*?" 



"What three numbers, 1 through 6, added give 5?" 

"Is there any other way to do this other than putting 1 , 2 and 3 in the 
corners'?" 




This time we want the sides to add to 10 

"What will be the sum of the 3 sides'^" (30) 

The sum ofl + 2 + 3+ 4*5^6is still 21." 

The numbers used twice must add to what numtjer'?" 

"What numbers 1-6 are candidates for the 3 corners?" (3 that add to 9 are 
(2,3,4) (1,2,6) (1,3,5)] 



Show all of these: 




ilion t uiork iilon't work tiiorks 

"What is there about the numbers in (2,3,4), 1,2,6)and (1,3,5) that should 
lead you to suspect the first two won't work?"' 

"Remember that this triangle can be flipped over three lines of symmetry 
and rotated through two different rotations '" 

Assign the activity sheet tu pairs uf students to wurl 



LESSON TWO 



Introdurl^on: Make an overhead t'^ansparency cf a 'magic sqiiare". Place this 
on the projector. 



"This is 8 magic square. It has nine Dlaces for numbers so we'll will use 1 
1, 3, 4, 5, 6, 7.. 8, & 9 " 

"We want each row to add to 15, each column to add to 15 and each diagonal 
to add to 15." 

"How should I put the numbers in?" 



Let the students explore the possibilities and find solutions Write all of 
these on the board. One solution is: 



2 


9 


4 


? 


5 


3 


6 


1 


8 



How many lin es of symmetry does this square have'? (4) 




"Let's flip over each line of symmetry to get other solutions and see if we 
can find them in those you found." 
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2 


9 


4 




6 


1 


8 


7 


5 


3 


— giues 


-J 
f 


C 

3 




6 


1 




2 


1 

9 1 


4 












2 


— ' — r 
9 


4 




4 


9 


2 


7 


5 


3 


glues 


3 


5 


7 


6 


1 


8 


8 


1 


6 




1 — J — 1 




/ 

/ 






2 


9 


4 


giues 


8 


3 


4 


7 


5 


3 


1 


5 


Q 


6 


1 


8 


6 


7 


2 












2 


9 


4 




2 


7 


6 


7 


5 


3 


glues 


9 


5 


1 


6 


1 


8 




4 


3 


1 ' 



"What number stays in the same place In all of these different solutiof^s?" 
(5) 

"How is this number related to the required sum'?" 

11.0 



"What is this number's position in the sequence of digits'?" 

"Given these numbers: 4, 6, 7, 8, 9, 10, 1 1, 12 - v^'hat number should go 
in the middle of a magic square?" (8) 

"What would be the sum of the rows, columns and diagonals of this magic 
square?" 



7 


12 


5 


6 


8 


10 


11 


4 


9 



is a solution 
8 is center 

MB = 24 is the sum used. 



'How many additional solutions can we get from this?" (4) 
Have pairs of students work on the activity sheet 



Hi 



LEVEL SIX 

PROBABILITY 
LESSON ONE 

Introduction. Put an overhead transparency spinner on the overhead 
projector: 




"If I spin this, is it more likely to land on red or green? Why?" Discuss this 
thoroughly 

"If I spin it 100 times, how many times do you think it will land on red? 
Why?" discuss this in terms of relative amount of green versus relative 
amount of red. 

"Do you think I could spin it 100 times and never get red?' Discuss the idea 
of independent events Each new spin is unrelated to the results of any 
previous spin. Put a second spinner on next to the first 
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"Am ! more likely to get a red in 100 spins now'? Why'?" "Do you think ! 
would get twice as many red with this spinner as with the first one?" 

Activity: Have students, use spinners of the first kind and spin 100 times 
and record red or green each time, end fill in the sheet. Give a spinner of 
the second kind and have students fill a second sheet. Students should work 
in pairs 

Post Activity Exercise: Tally red and green totals from each group and graph 
the red totals. Compare the graphs from the two spinners. 

LESSON TWO 




Introduction: Put spinner on the overhead and ask these questions: 

"Which color is most likely to be spun to*? Why?" 

"Which is least likely to come up?" Discu'c;s these. 

"If I spin 100 times, how many times do you think it will rest on red? on 
green? on yellow?" 

Activity : Have pairs of students work with the spinner and a recording 
form. They should spin 100 times. 

PgslActivitu Exercise: Combine totals from all groups and show the 
results. Find the fractional part that is red; that is green, that is yellow. 

LESSON THREE 

Introduction: The PROBABILITY of an event happening is the fraction 
Happrns 

Total events Thus, the proPadility of "red" for this spinner is 1/3 
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It is 1/3 for green and 1/3 for blue 

"What is the probability of a "4" showing on a cube that is rolled, if the cube 
has numerals 1, 2, 3, 4, 5, 6 on the faces?" Discuss. Each face is equally 
likely, so a 4 should appear 1/6 of the time. 

'Is a cube made like this a "fair" cube?" 





1 




2 


1 


1 




3 






4 





"Why or why not?" "Which numeral is most likely to eppear*? Why*?" 

"We have a 'fair's "^Mon if all outcomes are EQUALLY LIKELY. On a "fair 
cube each numeras ' d come up 1/6 of the time " 

Activity, Assign the class into groups of 3 - one is to tally outcomes, one 
to roll the die and the other to check The die is to be rolled 6 times 
Record results in the form. 

Post Activit y Exercise: Use group results to complete the attached table. 
LESSON FOUR 

introduction: This activity seems to violate the equally likely idea. That is 
because the human value element enters in On the face of it, U seems that 
if told to write a numeral 1-4, 1/4 would write "1", l/l "2", 1/4 "3", and 1/4 
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"4". However experience shows "3" is chosen most frequently Here is th? 
chance to check this with your class. 

"Get your pencil ready to write a number down on a piece of paper " "Ready*? 
Write down a number from 1 to 4 quickly." 



Have a tally form ready to tally the results. 



1 


2 


3 


4 



"How many wrote "r? "2"? "3"? "4"'? Discuss the results "Get your pencil 
ready to write down a number. Ready? Write down 7, 8 or 9!" 
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Compare with the earlier results Each here should be close to 1/3 while 
each earlier deviated to some degree from 1/4. 

Discuss with students the idea that "all conditions must be the same" for 
probability predictions to hold. When human values are factored in, the 
"laws of chance" are altered. 
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PROBABILiTV AND LOGIC 
LESSON ONE; A Game to Use 

Introduction: Students are to have the recording sheet provided. On the 
overhead projector show the students a set of colored chips and ask them to 
record how many of each kind there are. A good starting collection is 4 Red, 
3 Green, and 1 Yellow. 

Individual students are to blindly select a given number of the chips from a 
bag as a choice in the game. A good beginning number is three. Each student 
is to choose a given number of statements from the set of statements given. 
A good beginning number is one. 

A rule is established to aetermine whether a move can be allowed or not. A 
good beginning choice is to have the statement TRUE of the chosen subset of 
chips. 

Example of The Game: Colored chips available: 4B, 3G, IV 

Subset to be chosen: 3 chips 
Statement fet: (see attached) 

Statements to be chosen: 1 
Mov. rule: Statement is TRUE about 

the chosen set. 
Number of Moves to End: 7 

Each child has a sheet with the given statements and the recording forms 
All information about the conditions should be entered into the form Be 
sure this has been done. 

"Each of you choose one of the eight statements Record this in your form " 
Check that this has been done 

"— . please come and choose 3 chips from the bag " 

Show these on the overhead projector 

"If your statement is true of this set, write YES, otherwise No 
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'How many of you could answer yes? A yes is one move toward the end You 
need seven yes's to win " 



Example: 



®®© 



Statements True: 3, 4, 5 
Statements False 1,2,6,7,8 



Replace the chips in the bag 



, please come up and choose 



three chips." Show these on the overhead and go through the same series of 
questions and statements. 

Children many have questions about the language in the statembnts. Take 
time to discuss these. Some examples are: 

"Does "there is a' mean exactly one or only one 

"Does 'there are" mean exactly two, or only two?" 

Example of second choice: 



Statements true 3, 4, 6, 7, 8 
Statements false: 1,2,5 

The students might question the use of different - different from each 
other? or different from the red? 

Discuss this with them with regard to the need for precision in the use of 
language. 

Continue having children choose sets until there is a winner, or winners, i e, 
7 yes"s. 

"Which choice of a statement gives the best change of winning the game'? 
Why? 

This question is likely to elicit the observation that the number of Reds, 
Greens, and Yellows affects the validity of the set uf statements. 
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LESSON TWO : Give the children the option of writing their own statement to 
use in tne game and play it that way. 

LESSON THREE Play the game as in Lesson One but change the rule so that a 
move can be made if the chosen statement is FALSE. 

LESSON FOUR: Have students choose TWO of the statements, or choose one 
end write one. Then the Rule can be; BOTH TRUE 

BOTH FALSE 

ONLY ONE TRUE (OR FALSE) 

LESSON FIVE: Have students work in pairs. A fixed subcollection of chips is 
used. A spinner is used to select a statement to be judged TRUE or FALSE: 



A game board is used for each child with some marker to move on it if the 
Rule is satisfied 



LESSON S{X: A deck of cards is made from the statements and these are 
turned over one at a time, instead of a spinner. 





VARIATIONS ON THE GAME FOR OTHER LESSONS 

1. Change the material to numerals. The statements would then relate 
to properties of numbers: add even, multiples of, a factor of, prinne or 
not, etc. 

2. Change the materials to shapes. The statements wouid then relate 
to oroperties of shapes: angle sizes, number of sides, numbers 

of right angles, etc 

3. Change the set that is available. 
Change set size of chosen set 
Change statements given. 

Change number of statements chosen 

Change the rule to be able to move 

Change the number of moves to get to Finish line 

SOME QUESTIONS TO RAISE, OR THAT STUDENTS MIGHT RAISE 

1. Are any statement choices or pairs or triples of statement choices 
"sure bets"? 

2. Which statement choices give a better chance of winning'? 

3. Can colors, for example, other than those in the "available set" 
be mentioned in statements? 

4. What is the difference between: 
"NOT ALL ARE RED" and 

"ALL ARE NOT RED", or 

"NOT ONE IS GREEN", and 

■ONE IS NOT GREEN"? 
(The placement of words like some, all, none, end not are important to the 
meaning!) 
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LEVEL SIX 



MORE ABOUT PROBABILITV 

LESSON ONE: Independent/Dependent Events 

tntroduction: Events ere DEPENDENT if one affects the other They are 
INDEPENDENT if one event does not affect the other. A good example is 
drawing a card from the deck. 

"Drew one, replace, draw another." These are independent events since in 
both cases the possible outcomes are the same. 

"Draw one, draw another." These are dwpendent. The first event has 
affected the possible outcomes for the second event. 

Use the following examples. Have the students write down whether the 
events are dependent or independent. Discuss each one as to "why" the 
events should be considered dependent or independent. 

A 

1 John plays Nintendo one hour each day. 

2 John scores more points in the next Nintendo tournament 

B 

1 The Chicago Bears will win the Super Bowl next year 

2 Mt St Helens will erupt again next year 

C. 

1. Tom will get an A on his next math test. 

2. Tom got an A on his last math test, 

D 

1. It will snow tonight. 

2 Bill will be late to school tomorrow. 

E 

1. The next child born in the local hospital will be a girl 

2. The last child bom in the local hospital was a girl 
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LESSON TWO: Complementary Events 



Introduction: Complementary events involve the probability of the NOT 
event. For example, in tossing a fair die, tf e probability of a FIVE is 1/6, 
the probability of a NOT FIVE is 5/6. Note that for complementary events, 
the sum of the probabilities is always 1. That is because the sum of A and 
the Complement of A is the entire universe being considered. 
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The term "odds" is used when the numerators of probability fractions are 
compared by a ratio. For example: 

Tossing j die: 

Get a FOUR 1/6 

NOT GET a four 5/6 
ODDS for getting a FOUR 1 5 

ODDS AGAINST getting a FOUR 5 : 1 

Give the class this problem and ask these questions Discuss the responses. 
Emphasize the difference between ODDS FOR and ODDS AGAINST. 

"You have nine keys in your key case. One opens the front door and one opens 
the back door The other seven cannot help you into the house. In the dark, 
you pick a key " 

"What are the odds against your key opening the front door?" (8 1) 
"V/hat are your odds against your key opening the back door?" (8.1) 
"What are your odds against your key opening either door'?" (7:2) 

"If your keys all look alike except for one small key, how do the odds change 
in these three rases?" 

LESSON THP ::L : Com pound Events 

Introduction: If an event consists of two or more simple events occurring 
togethf r, it is a ( OMPOUND EVENT For exan-.ple, the outcome of the toss of 
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two coins is a compound event since the individual outcomes are 
independent. 

Ask the students to bring two different coins to class Have them identify 
the head and tail for each 

'How many different outcomes could we have if we flipped BOTH of the 
coins?" 

Discuss this, then make a table on the chalkboard or the overhead: 



Tiuo Heads 


One Head 
One Tail 


Tiifo TaHs 


Total 











Show the students how to flip and catch the coins and place on desk top 
without seeing the result until on the desk top 

"Flip BOTH of your coins ' 

"How many have TWO HEADS'^'' 

"How many have ONE HEAD and ONE TAIL'^' 

"How many have TWO TAILS':^" 

Tally the results in the table 

Have each student toss the two coins 10 times and record the results on the 
form supplied. 

Accumulate the results in a table like that above. Then the fraction is 
formed in each case; 

T WO HEADS ONE HEAD . ONE TAIL TWO TAILS 
TOTAL TOTAL TOTAL 

should be very close to 1/4 

"Why do you think each fraction is close to ^/A'?' 
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Discuss. Point out that the events are INDEPENDENT so one doesn't affect 
the other. 

P(2H)= 1/2 X 1/2= 1/4 

P(HJ)= 1/2 X 1/2= 1/4 

P(T,T)= 1/2 X 1/2= 1/4 

All of the outcomes in a 2 event compound event can be shown in a matrix. 
For example, in rolling 2 dice - one red, one green: 



The shoiiis the outcome m 



a "4" on the Red and a "3" on 



the white. 



1 2 3 4 5 6 
UIHITE 

Make a matrix like this and pose the following questions for the students: 

"What is the probability of getting "doubles"? Point out there are 6 possible 
ways of getting this result, so the probability is: 6/36 = 1/6 

"What is the probability of getting a sum of 8?" 
"What is the probability of getting a sum of 7?" 
"What is the probability of getting a sum of 117- 

"What is the probability of getting an 8 AND doubles'?" 

"If both dice show the same number, what is the probability their sum is 8?" 



RED 



6 

5 

4 

3 
2 





1 










■ 






























LEVEL SIX 



RELATIONSHIPS 

Background: Students have had experience with inequalities, equalities and 
signed numbers. These lessons carry this work further. 

LESSON ONE 

Introduction: "Which of these is true?" 3 < 5. 3 = 5, 3 > 5 

"Which of these Is true?" -3 < -5, -3 = -5, -3 > -5 

Discuss the difference between these cases. Show the consistency on the 
number line where the larger quantity (nnore positive)) is ALWAYS to the 
RIGHT, or "higher", on the number line. 

— I 1 1 1 l_J I L I » ! 

-5 4 -3 -2 -1 0 1 2 3 4 5 

"What can we do with inequalities?" 3 < 5 

"Add 2 to both sides. Is it still the same direction?" 3 + 2^ 5 + 2 = 5 < 7 

"Is the difference between them still the same? Can you add the same 
number to this inequality?" -5 < -3? 

Let's see: -5 + 2 < -3 ♦ 2 - 3 < - 1 "add 2 again : -I < i 
"add2 a^, r: 1 < 3 

"We can add as much as we like and not change it. We just keep moving 
farther to the RIGHT on the number line." 

I^j 1,^ — I 1 ! 1 1 1 |_| 

-5 -3 >c2 -1 0 1 2 3 4 5 

— I — I — -V — i—N^, — I — I — i I I 1 

-5 -4 -3 >^-2 -1 \ 0 1 2 3 4 5 

— 1 i 1 J-JIJ L^l ill! 

'5 -4 -3 -2-1 0 r 2 3 4 5 



"What do you think would happen if we subtracted 2 from each side of these 
inequalities?" 

3<5 
-5< -3 

"Subtracting 2 pushes the numbers toward more negative, while adding 2 
pushes Ihem toward more positive." 

Activity : Assign pairs of students the worksheets to complete. 
LESSON TWO 

IntroQuction: "Remember how we make numbers more negative or positive." 
Place on the chalkboard or overhead. 

I iORE ♦ MORE - 

ADD * ADD - 

SUBTRACT - SUBTRACT ♦ 

"How do we interpret 4 x -5? This is ADDING negative 4 times so is even 
more negative." 

♦ X - = - 

"How do we interpret -4 x -5? Th^s is SUBTRACTING negative 4 times or 
making more positive." 

- X - = ♦ 

Use overhead transparency number cards and give combinations to add, 
subtract and multiply. Examples: 




Subtract +4 - -3 = +7 
-3 - +4 = -7 
Multiply -12 



Add -7 

Subtract -5 - -2 = -3 
-2 - -5 = +3 
Multiply +10 



Add -2 
Subtract 0 



Multiply +1 



Ac tivity : Have pairs of students complete the worksheets. 
LESSON THREE: Number Sentences with Ineoualitu 

Introduction: Write the following on the chalkboard: D ♦ 2 < 7 

'How do we isolate the D?" Write below the other: D <*5 

"What counting numbers can be used in the Q?" (+ 1, *2, *3, *A) 

"Can o be put in the Q?" "How many negative numbers could be put 
theQ?" 

J^l— L-LU-^I— I i i I i i i I M I— I— i— I 

-10-9 -8 -7 -6 -5 -4 -3 -2 -! 0 1 2 3 4 5 6 7 8 9 M 




The open circle ol 5 shows 5 CANNOT GO into the Dl" 
Write: □ -3>*4 

"How do we isolate the D?" Write below the other: D >*7 

Have a student come to mark on the number line all numbers that can go into 
IheQ. 

-UUJ I i I I i I i ! I I U-l i-l I L-L-L 

-10-9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 
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LEVEL SIX 



SUMMING THINGS UP 
LESSON ONE 

Introduction: Each child should have a paper square about 4" x 4". Lead the 
class in a paper folding and tearing activity as described. Use the overhead 
projector to display the paper parts as illustrated. Hold up the paper square 

"This is one. If I fold it in half and tear along the fold into two parts, what 
fraction will each pert be?" 

"Carefully fold yours in half as I do, crease it and tear it into two parts." 

Demonstrate by folding and tearing the square. Place one of the pieces on 
the overhead projector and keep the other half in your hand. 



"Place one half on the desk as I have done on the overhead." Write on the 
board as shown: 1 /2 

1st fold 

"This shows the part that is on thp desk now." Hold up the half you kept. 

'If I fold this into half and tear it into two parts, what fraction will each 
part be?" 

Discuss "half of half - 1/2 x 1/2 = 1/4" if need be. 

"Carefully fold, crease and tear your half in half as 1 do " Place one fourth 
on the overhead projector as shown. Keep the other fourth in your hand. 





1/4 






1/2 



"Place one fourth next to the half as Shown." Write: 1/2 + 1/4 

1st fold 2nd fold 

"This sum now shows how nnuch of the paper square is on your desk and on 
the overhead.' Hold up the fourth you kept. 

"If I add half of this to the parts on the overhead, what fraction will I add?" 

Discuss the idea of 1/8 being half of 1/4. Fold, crease and tear the fourth 
and place one part on the overhead as shown. 



1/2 



Write: V2 ♦ 1/4 + 1/8 
Isl fold 2nd fold 3rd fold 

At this point, stop and discuss 1/4 as 1/2 x 1/2. Show how this is written 
as (1/2)2 where the exponent shows how many tim-:ss 1/2 is used as a 
multiplier. 

"How would I write 1/8 using 1/2 as a multiplier?" Write under the other 
materiel: 

1/2 ♦ 1/4 ♦ 1/8 
1st fold 2nd fold 3rd fold 

1/2 + (1/2)2 ♦ (1/2)3 

Hold up the eighth you have: "What fractions result from folding this in 
half?" 

"Carefully fold, crease and tear your eighth to get the 1/I6th." Place on the 
overhead as shown: 
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1/4 






1/2 





Continue the written material as shown 

1/2 * 1/4 ♦ 1/8 ♦ 1/16 
Folds 1 2 3 4 

1/2 * (1/2)2 4 (1/2)3 4 (1/2)4 

"Half of the sixteenth would give what fraction?" The fraction pieces that 
are added each time, what is left is halved are recreating the paper fraction 
I started with, so each new fraction added gets me closer to ONE." 

Write: 

1 /2 ♦ ( 1 /2)2 4 ( 1 /2)3 4 ( 1 /2)4 4. ( 1 /2)5 is close to one 

1/2 4 (1 /2)2 4 ( 1 /2)3 4 ( 1 /2)4 4 ( 1 /2)5 4 ( 1 /2)6 is even closer 

"How close to ONE do you think folding and tearing in half will get me after 
20 folds?" "Will there still be a fraction part left to halve again?" "Will I 
ever get ALL of the original paper into the square I am building?" 

LESSON TWO 

Introduction: As in Lesson One, each child should have a paper square. You 
lead the class activity as in that lesson, using the overhead projector 

"This is again to be ONE. This time I shall divide it into THREE equal parts 
by folding it and tearing out the three pieces." 

Carefully fold it, crease it and tear into three pieces. Show these to the 
class 

"Do the same with your square. If you keep one piece to fold and tear again, 
how many piles can you start with the other two pieces?" Place two of your 
pieces on the overhead projector as shown 
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"Whet fraction of the original square is in each pile." (Third) 

"Now I'll fold this third into three equal parts. What fraction will each part 
be?" (Ninth) Carefully fold, creese and tear these pieces and put two of 
them as shown; 



"Do the same with your paper." Write: 1/3 1/9 

This is the amount of paper in each of the two piles 'now'." 

"Hold up the ninth you have - whet will be the size of each piece when I fold 
this into three equal part?" (Twenty-seventh) 

Fold, crease and tear it. Put two of the three as shown and add 1/27 to the 
sum you have started 



1/3 ♦ 1/9* 1/27 



"If we continue taking one third of each piece of paper left and putting one 
third into each of these two arrangements, what fraction of the original 
square will be in each place?" (One Half) 
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"How much closer to HALF in each pile will I get if I fold and tear 10 
limes?" "No matter how many times 1 do this, will I always have a piece to 
tear into 3 parts?" "Can l ever get exactly HALF in each pile?" 

LESSON THREE 

The procedure is the same as for the earlier lessons. 

"If I divide this square, which is ONE, into four equal parts, how many 
different pil s can i start if I keep one fourth to divide further?" (Three) 

"As I continue to keep one part to divide into four parts, what part of the 
square will begin to accumulate in each of these three piles?" (One Third) 

"Let's look for a pattern in what we have done." 

Write: 

1/2 + (1/2)2 + (1/2)3 4 ^ 1 

1/3 + (1/3)2 + (1/3)3 + ^ 1/2 

1/4 + (1/4)2 4 (1/4)3 + ^ 1/3 

"How is the fraction these sr <s are getting closer to related to the number 
of parts into which we divide the square?" 

"Consider dividing the square into TEN equal parts. How many piles will we 
get with the pieces if we keep one to divide into ten again?" 

'What fraction of the square is each pile getting closer to?" 

"Let's add up the parts in each of these nine piles ' 



1) 


1/10 + (1/10)2 + (1/10)3 + 


2) 


1/10+ 1/100 + 1/1000 + 


3) 


.1 + .01 + .001 + 


4) 


.1 




01 




.001 




.111 with I's continuing 



1 or^ 



Discuss the sequence in going from 1 through 4 above. Point out the two 
ways to write one ninth: 

1/9 nniiii. 



1 «-> v> 
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PROBLEMS FOR STUDENTS TO SOLVE OR FOR GROUP PROBLEM SOLVING 



The following parts of steinps have the costs shown HOw much should a 
pair of green stamps cost? 



G 






6 


R 


Cost 20« 




Cost n« 



HI 


R 




G 


G 


Cost I5« 




Cost 



If you bought 6 rabbits for $9, and sold them for $2 00 each, how much 
money did you make? 

John's change purse had a quarter, five nickels and some dimes If he used 
the quarter, the nickels and some dimes to buy a book for $1 20, how many 
dimes did he use*? 
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If you add numtiers from the wheel 
three at a time, houi many sums 
are possible? 



Soda pop costs $2.49 for a six pack + a 10c deposit on each can. What is the 
total cost of 2 SIX packs'?* 

What 5 odd numbers added together give 13? How many different ways can 
this be done? 



The school parking lot has 7 rows 20 cars can park in each row 19 spaces 
are empty. How many cars are in ihe lot? 

9 students took a make up test The average score was 85. 8 of the 
students' scores are given What was the 9th student's score'? 
80,92,95,87,81,77,93,85 

If pizzas are cut up into 8 equal parts, how many pizzas are needed to give 2 
pieces to each of 32 people at a party'? 



1 '-f ^ 

1 J'i 



jane earnea $24 DaDysnttng sne put nau in the Dank and spent 1/3 or the 
rest on a lunch at the circus. How much money did she have left? 



The track team went to the meet in cars and a bus. 4 people rode in each of 
5 cars end 15 people rode the bus. They decided to return with 3 people in 
each car. How mang rode the bus? 





1 






2 






3 




4 


5 


6 



This was fotded up to make a cube. 
lUhat numera! i$ on the face opposite 
the "2"? 



In decorating for the school bazaar. Bill worked 2 hours more than Tim. Tim 
worked 1 hour less than Joan, who worked 3 hours Tess worked half as long 
as Bill. How long did Tess work? 

John had one line 133 inches long, another 79 inches long How much did he 
have to erase off the long line and add to the short line to make two equal 
lines? 

What three digit number is twice the product if its digits? 

Joyce bought 7 items at the store for $23 Cassettes cost $2, videotapes 
cost $3 and compact discs were $5. How many compact discs did she buy'^ 

Frank spent $29 60 for a shirt and tie for his father for Christmas The 
shirt cost $12 more than the tie. The tales tax was $2 40. What v. as the 
price of the tie? 

In writing all of the odd numbers 1-49, how many times is the numeral (2) 
written"^ 

In one day, Americans eat 8 million pounds of butter and 7 million pounds of 
margarine. How much of these spreads do Americans eat in a year*? 

In one day, cows produce 47 million gallons of milk If Americans drink one 
pint each day on the average, this is enough milk tor how many Americans'? 

One nice thing about the metric system is the fact that 1 litre of water 
weighs 1 kilogram, A 15 litre pail weighs 5 kilograni empty What does it 
weight with 10 litres of water in it? 
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The price of a gallon changes so fast, the station was using e pump that 
showed only half the price. What was the price charged when the pump 
showed 59.9t? 

The students in Mrs. Moore's class decided to see what they weighed in 
pairs. John and Bill together weighed 129 IDs Bill and Tony together 
weighed 134 IDs John and Tony together sn'eighed 153 lbs. How much did 
each boy weigh? 

Terry's father is paid 23e/mile by the University for using his own car He 
travels 1043 miles How much must the University pay him? 

Jim's mother planted 1/3 of the garden with marigolds. The remaining 16 
square feet were in flowering shrubs How many square feet are in the 
garden? 

Jorge received * ^n Christmas gift. He plonned to save the same amount 
each week for . «^eeks to buy a pair of $60 skates How much did he save 
each week? 

Kris and Lisa were looking at a field. 
Kris: "One third of the field is 24 square feet " 
Lisa: "No, one fourth of the first is 3/4 of that " 
Kris: "We are both right " 

How many square feet are in the field? 

A motorcycle and a car pass each other going in opposite directions at 60 
mph. How far apart will they be m 10 minutes? 

Tow fractions are each one third of the way between 2/3 and 1/12 What 
are they? 

Of the perfect square less than or equal to 100, some are o 'd and some even 
What IS the ratio of odd perfect squares to even perfect squares'^ 

Four fifths of what number is the same as two thirds of 24? 

Grace's father noted the tank showed "3/4FULL" The car's tank holds 14 
gallons and the car averages 28 miles/gallon Does he have enough gasoline 
to complete a 300 mile trip? 
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Peter bought pints of bernes at 6 for $iO, and sold tfiem at $2.50 each He 
made a total of $iOO in profit. How many pints of bernes did he sell'? 

On a particular day, the sun rose at 5:00 AM and set at 9 00 PM. John looked 
at the clock and said. The number of hours of daylight left is one third the 
number of hours of daylight that have gone by." What time is it? 

Janene decided to raise hens that .ay eggs. In three weeks the red hen laid 6 
more eggs than the white hen. She jiethered a total of 56 eggs. How many 
did the white hen lay? 

At O'hare field a plane lands every 30 seconds. How many planes land in a 6 
hour period'?' 

The price tage on a suit that Chuck wanted to buy was $150. The salesman 
told him he could have it for 30S less. What would Chuck pay for this suif? 

In Heipn'c roy^ ^^^^ ^gg^ gocres were: 
Helen 75% 
Jean 50% 
Willie 80^ 
George 85^ 
Tom 90% 

There were 20 questions on the test Which student missed 5 questions? 

Tom nad some sticks measuring 10 inches, 12 inches and 16 inches. How 
could he use these to draw a 5 inch line"? an 18 inch line? 

Becky had some chips that were red on one side and green on the other. They 
were lying on the table as shown. How manu did she turn over so half vv^ere 
red? 
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Janine has several cne cent pieces, nickels and dimes. Show how many 
different ways she can offer coins to pay for a 29c purchase Which way 
uses the fewest coins? The greatest niimderof coins? 



H 5e lOe Total 








29t 








29t 








29c 








29e 








29f 








29e 








29e 








29f 
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Jean and Tom each have some dimes and some nickels. Each has 1 2 coins 
Jean has 5 dimes and Tom has 20t more than Jean. Show what coins each 

has: 



Dimes Nickels 



Tom 






Jean 


5 





Bill drops a rock from the Split Rock Lighthouse. The table shows how far it 
falls: 



Time 


t sec. 


2 sec. 


3 sec. 


4 sec. 


5 sec. 


Distance in 
each second 


32 feet 


32 feet 


32 feet 






Total distance 
at end of second 


32 feet 


64 feet 


96 feet 







How far will It have fallen after 5 seconds';^ If the lighthouse is 192 feet 
high, how long will it take to hit the ground? 

Put 4 tiles together in five different shapes If each tile is t inch on en 
edge, which shapes has the least perimeter? Draw that shape 

Boh works at the supermarket. His boss told him to stack some coffee cans 



as shown. 1 i i 

He was given 45 cans to stack. How many rows were in his stack'? 

When the bantam hockey team stopped at MacDonalds, all twenty ordered 
fries, hamburgers, or both. Twelve ordered hamburgers. Eight ordered fries 
and hamburgers. How many ordered ONLY fries';^ 



A book of stamps has twenty 7 . stamps. How much does it cost? 



Sam's father sent him to buy the family tickets for the barbershop concert. 

paid $3.00 for adult tickets and $2.00 for children's tickets. He gave the 
ticket cashier $16. What are the possible arrangements of adults and 
children in Sam's family? 

Denise's mother played 18 holes of golf with a score of 72. She took 4 
fewer strokes of the back 9 holes than on the front 9 holes. What was her 
score on each of the 9 holes? 



What length and width does a rectangle have that has area 48 and perimeter 
28? 



During the season, the Colts and the Blackhawks scored a total of 62 goals. 
The Blackhawks scored 8 more than the Colts. How many goals did the Colts 
score? 



Susan bought 36 inches of frame to make a photograph frame. The picture is 
twice as long as it is wide. What are the dimensions of the picture frame? 



Betsy worked the first 10 problems on a 25 problem test in 15 minutes. If 
she works the rest of the problems at the same rate, how long will it take 
her to finish the test? 

Long distance companies charge the following rates: 

A .40 for the 1st minute 

.25 for each additional minute 

B .35 for the first minute 

.30 for each additional minute 

The two companies would charge the same amount for a call of how many 
minutes? 
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John's brother received the following subscription proposal in the mail for a 
monthly magazine; 

SAVE MONEY FOR A LONGER SUBSCRIPTION! 
No money now - we'll bill you later! 

□ 9rTi0S. $12 □12mos. $15 □ 18 mos. $23 O 24 mos $29 

Name: 

Address: 

City: State Zip 

Is this a new □ or renewal □ subscription? 

A family uses 3 gallons of milk each week. Hcvv much is saved by buying 
half gallon containers at $ 1 .99 instead of quarter containers at $ 1 .09? 

Finding Information Needed to Solve Problems 

How long would it take a salmon to swim from Chicago to St. Sault Marie if 
it swims at 3 miles/hour? How long would it take a motorooat to travel 
this distance at 35 miles/hour? 

How much closer to Minn apoHs is Duluth than Chicago? 

How many cats would weight the same as a Bengal Tiger? 

What city in Minnesota is farthest from St Paul? 

How many telephone numbers are in the residential section of your 
telephone director? 

Hor long is the flagpole on the school grounds? 
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What fraction of the people with telephones in your city have last names 
beginning with "H"? 

On a recent bicycle trip, Frances left at 8:00 AM She rode 60 miles at 20 
miles/hour and rested for an hour. She completed the 140 mile trip at the 
same rate. At what time did she arrive at her destination? 



A baseball player's ''slugging" rating is based on Total Bases hit for. A 
single is fine base, a double two, a triple three , and a home run four Willie 
Brown hit 75 singles, 48 doubles, 20 triples and 52 home runs. How many 
total bases did Willie hit for? 



Gloria gets an average of 4 of every 5 math problems correct on tests This 
is what percenf? How many should she get right on a 30 item test? on a 
100 item test? 



Pete has found that 2 large pizzas serve 10 people and 5 small pizzas will 
serve 10 people. How many large pizzas would Pete need for 50 people*? 
How many small pizzas for 50 people? 



In 8 recent survey, 6 out of 10 people said they liked Westerns. What 
percent of the people surveyed liked Westerns'? 



How many words are on the front page of ( most po pular local paper) 



What is your favorite TV show? For how many hours is it on the air during a 
year? 



Barbara's father estimated the total area of grass in the yard to be 3000 
square yards. A bag Wee-N-Feed will treat 800 square yards. How many 
bags should Barbara's father buy? 



A can of cola holds 12 ounces. If you drink one can each day, how many 
gallons will you have drunk after a year? 

On a trip to Yellowstone Park, Susan's father filled the tank four times 
These tool 12.8 gallons. 13,3 gallons, 1 1.9 gallons, and 12.7 gallons At an 
average price of 109.91 per gallon, how much did Susan's father pay for 
gasoline on the trip? 



On the same trip, he paid the following restaurant meal charges - $12.95; 
$26 00; $31.25; and, $26.85. Did he spend more for food or gasoline? How 
much more? 



When Roberta has read 240 pages, what percent of a 400 page book has she 
read? 



What is the amount of sales tax on a $240 CR if the tax is 6%? 



Sears recently marked down a set of prices. A washing machine that 
originally cost $429 was sold for $319. What was the percent of discount. 



The label on a peanut butter jar showed it contained 10^ oil How many 
ounces of oil in a one pound jar of peanut butter? 



The ba.ik advertised one year "Certificates of Deposit" as paying 6.7%. How 
much intere'-^ should be paid at the end of the year for a $7500 "CD"? 



The weatherman said the total snowfall was 140^ of last year's snowfall, 
which was 84 inches. How many inches is this year's snowfall? 



Pauline's test was scored at 80^. The test had 25 items. How many did 
Pauline have correct? 



The sales price on a coat was $ 119. , v^qc. gftep q 30% discount. What 
was the Of'iginal price of the coat? 
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On an 8 x'8 checkerboard, the largest rectangle is the s^hole board - 64 
square units. The smallest is 1 x 1 - one square unit. How many rectangles 
that have different areas and dinr^ensions are on the checkerboard? (A 
rectangle 6 x 2 and a square 4 x 4 are different because they have different 
dinnensions, even though they have the same area.) 



Don's brother had a hole dug for the basement of his house The hole was in 
the shape of a rectangular solid with dimensions 6 ft. x 32 ft. x 48 ft. Hew 
mpny cubic YARDS of dirt were removed? 
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LEVEL SIX 



PROBLEM SOLVING - 2 

Students at this level should have had considerable experience with the 
sixteen situations that give rise to addition and subtraction and the sixteen 
situations that give rise to multiplication and division At this level they 
should successfully combine these operations in multistep problems and 
apply these operations in problems involving rates, interest, area, volume 
and in handling data. They should use the calculator to do the computation 
in real problems that involve real, not contrived, numbers. 

1. The population of Indianapolis is 

On the weekend of the Indy 500, the population was 

How many people who did not live in Indianapolis attend the Indy 500? 

2. If you can buy 14 grapefruit for $2.00, how much should 35 
grapefruit cost? 

3. On a recent trip of 1 250 miles, the family car averaged 24 mpg. 
The tank was full when they started end had to be refilled when it showed 
EMPTV after 336 miles. If they filled the tank each time it showed EMPTY, 
how many gallons were in the tank when they finished the trip> Assume 
their speed averaged over an hour was constant. 

4 Two-thirds of Mr. Jones class are boys. If 4 boys transfer to the 
other 6th grade and 4 girls come into Mr. Jones's class, one half of the class 
will be boys. How many students are in Mr. Jones class? 

5. Joyce has several picture cubes with her boy friend's picture on 
each face of the cube. She stacks these as shown 





















/ 




f 

























How many more pictures are hidden than are visible on the outside of this 
larger cube? 



6. A Clock runs slow it shows only 55 minutes have passed when en 
hour has really passed If the clock is set at 12 noon, what is the real time 
when the clock shows 2:45 PM? 

7 "On the first day of Christnrias, my true love game to me - A 
partridge in a pear tree. 

"On the third day of Christmas, my true love game to me - 

3 French hens 

2 turtle doves 

A partridge in a peer tree 

"On the fifth day of Christmas, my true love gave to me 

5 golden rings 

4 calling birds 

3 French hens 
2 turtle doves 

A partridge in a pear tree 

How many gifts did this person receive on the twelfth day of Christmas?" 

8 A fence must be placed around a playground that is 60 feet by 90 
feet Posts are to be placed 10 feet apart. What will be the cost of fencing 
this playground on all but one short side if fencing costs $2 79/ft. and fence 
posts cost $3.49 each? 

9. Piotr had $108 in his wallet. He had an equal number of ones, 
fives, tens and twenty dollar bills. How many tens did he have? 

10. When she inquired about the cost of a phone call overseas, Joanne 
was told the cost was 50t for the first minute and 22t for each additional 
minute or part of a minute. She called her aunt and the bill was $2.92 How 
long did she talk? 

1 1. A year ago, Denises father planted 30 arbor vitae, 18 white 
spruce and 44 white pine trees on their lake property The drought killed 8 
of each kind. How many trees are still living? 

12. For the school science fair, Patricia made a large insect 
collection. She had five beetles for every butterfly and three butterflies for 
every moth. She also had 6 other insects she could not identify. Her 
collection had 158 insects. How many of these were beetles? 



13 Mr Smith hired a boy to mow his lawn every six days over the 96 
days of summer, he paid him $6 for each mowing. How much did having his 
lawn moved cost Mr. Smith? 



14. When Paul went to the lake for the month of June, his grass was 1 
1/2 inches long. The average growth was 1/4 inches each day. He left 
mstructions to cut it when it got to be 2 1/2 inches long. How many times 
was it cut during the month of June? 

15. Bob and Tim were playing marbles. 

Tim: "If you give me 5 of yours, i ll have as many as you.' 
Bob: "Yes, but if you give me 5 of yours, I'll have twice as many 
as you." How many marbles does each boy have? 

16. A square 10 inches on a side is cut into pieces and reformed into 
2 unequal squares whose sides are in the ratio 4 : 3. How much greater is 
the total perimeter of the two squares than the perimeter of the original 
square? 

17. What month of the year is 1989 months from May*? 

18. If wallpaper must be overlapped 1 inch, how many pieces of 12 
inch wallpaper are needed to paper a wall that is 21 feet, 9 inches long? 

19. Duluth is 56 miles from tveleth. Tom starts from Duluth, goes 
halfway and realizes he doesn't have enough gas to get there. He goes back 
16 miles to a gas station How far is the gas station from Eveleth? 

20. In a marathon which is 26 miles, water stations are placed every 
two miles. What part of the race has a runner run, when she gets water for 
the 5th time? 

21. When the Minnesota lottery started, one store sold 756 tickets at 
$10 00 79 persons won two dollars, 4 people won 5 dollars, 2 people won 
$20, and 1 person won $100. What profit did the state make on this sale of 
lottery tickets? this store*? 

22. Tom working alone can mow a lawn in 6 hours. If Marty helps 
him, it will take only 4 hours. How many hours would it take Marty to mow 
this lawn? 
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23. Ruth bought three books et the same price and received $15.53 
change from a $20 bill How much did each book cost? 

24. A package is decorated as shown: 



The package is 12 inches longer than it is wide It is also 6 inches wider 
than it is high. If the ribbon needed to go around both ways as shown is 96 
inches, what are the dimensions of the package? 

25. 2 hamburgers and a Coke cost $ 4.27. 2 hamburgers and an order 
of fries cost $4.07. 2 hamburgers and 3 Cokes cost $6.56? What can you 
tell about the prices of these items? 

26. Christmas trees come priced b'^ ♦he foot If a 6 foot tree costs 
$18 60, how much should be charged for an 8 foot tree? 

27. Holding the baby, Paul weighs 46 pounds more than Judy. When 
Judy holds the baby, she weighs as much as Paul. How much does tiie baby 
weigh? 

26 Two-thirds of Mrs. Hill s class were boys When twin girls joined 
the class, only three-fifths of the class were boys. How many boys are m 
Mrs Hill's class? How many students are in Mrs Hill's class'? 

29. On Jack's father's farm 8 hands can cut and bale 4 acres of hay in 
one day. Jack has 126 acres of hay. After working two weeks, 3 of the 
hands had to leave. How long do those left work to finish the job'? 

30. If you started with 1 penny and doubled your money each day, how 
long would it take you to get your first million? ($1,000,000) 

3 1 Last winter, during January it snowed 3 inches on a Monday, 5 
inches on Tuesday and a foot on Wednesday It snowed again on Thursday If 
the average snowfall/day was 9 inches, how many inches of snow fell on 
Thursday. 




32. Paula and Francine stepped on the scale together it read 234 
pc-nds. Paula knew that if Francine lost 30 pounds she would still weigh 10 
pounds more than Paula. How much does each weigh? 

33. Bernice can shovel the drive in 40 minutes. Betty can shovel it in 
30 minutes. How long should it take them shovelling together? 

34. Mrs. Thomas and her class and five of the other teachers went to 
a movie Adult tickets cost $3.50 and the children paid $1.50 The total 
cost was $69.00. How many children are in Mrs. Thomas' class? 

35 The smell beg of popcorn holds 8 ounces and cost $ 50. The larger 
box holds 20 ounces and costs $1.25. How much money do you save by buying 
the box if you expect to eat 20 ounces of popconi'^ 

36. The President of the United States is elected by the Electoral 
College, it has 538 votes In 1976, Carter received 56 more electoral votes 
than Ford. How many electoral votes did each receive? 

37. If a dozen eggs cost 90l, how much would you pay for one egg? 

36 After Tricks or Treat, Len had too much candy, so his mother 
made him give some away. He gave 1/4 to his neighbor friend, 1/2 of what 
was left to his brother and he ate the remaining 9 pieces. How many pieces 
of candy did he receive on his Tricks or Treat? 

39. Mary was printing out the numerals from I to 1000 She tired 
after writing 630 digits What is the last number she wrote? 

40. At the end of a recent baseball season, Nolan Ryan had been 
pitching for 20 years and averaged 250 strikeouts per season. How many 
strikeouts did he have at the end of 20 years? 

41. In the Arena, sections have as close to 22 rows of seats with 14 
seats in each row as possible The sections are numbered with letters 
starting with A If the Arena holds 5680 seats, what is the letter assigned 
to the lest section? 

42. Lest year, the Center City Titons played 162 games They never 
lost more then 2 in a row and never won more than 5 games in a row What 
is the most games they could have won in that season'? Could have lost in 
that season? 
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LEVEL SIX 



ESTIMATING AND CALCULATING 
LESSON ONE 

introduction: Have the students make estimates of the following amounts: 

1. pounds of food eaten in the past month 

2. books read so far in your life 

3. hours spent watching TV in a month 

4 number of hamburgers eaten in the past year 

5. number of cans of sode pop drxink in the last year 
6 number times looked at a clock in the last month 

Discuss how the estimates were made. Compile the results and use the data 
for the following assignments: 

1. graph each set of data 

2. find the mean and range of each set of data 

LESSON TWO 

Give the students the attached True-False test Discuss the results Have 

the students find the correct answers for those that are false. The answer 
key for the test is: 

I. F 2 T 3. F 4. T 5. T 

6. T 7 F 8 F 9 F !0 F 

II. T 12. F 13 T 14. T 15. T 

LESSON THREE 

Have tne class plan a picnic. Have them first estimate the 
cost/person and the resulting total cost Have them plan the menu, estimate 
the total cost of each item for the entire class. Then have them find prices 
for the item quantities planned and find the real cost for the picnic. 
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flethematlclan- 

"I circled T for TRUE statements and F for FALSE statements, i GUESSED 
for those I wasn't sure of.** 

1. T F The average adult woman weighs 155 >bs. 

2. T F Most 6th graders can jump at lefist 1 meter in the 

standing long jump. 

3. T F Most people can lift 3 times their weight. 

4. T F A motorcycle can travel faster than a otorboat 

5. T F Detroit is east of Chicago. 

6. T F New Vork City is closer to Texas than '.o Oregon. 

7. T F The average person can walk a mi'e in about 10 minutes. 
3. T F The Soviet Union has a greater population than India. 

9. T F The family cor should be able to travel 1000 miles in 6 hours. 

10. T F The average person will sleep about one million hours in a 

lifetime 

11 T F A million seconds is longer than a week. 

12. T F If a triangle and a square have the same perimeter, the triangle 

has the greater area. 

13. T F ;t costs ONE PERSON less to fly from New York City to Los 

Angeles than to drive from one to the other 

14. T F Montana is larger than Pennsylvania. 

15. T F A liter CO ms more than a quart 



LEVEL SIX 

USING DATA 
LESSON ONE 

'Several students in Mrs. Hanson's class volunteered to count the cars tnat 
went past the school. They each watched for 15 minutes and recorded the 
results. The table shows what 30 children counted." 

Students Cars Counted 



Tom 4 

June 9 

Willie 6 

Frank 8 

Ruth 1 1 

Joanne 13 

Bob 7 

Jackie 5 

Gloria 10 

Tammy 9 

Sammy 8 

George 4 

Joyce 1 1 

Barbara 3 

Grace 5 



"Who counted the most cars?" 
"Who counted the fewest?" 

"What was the difference between the fewest counted and the most 
counted?" 

"This is called the RANGE of the data." 

'What was the number of cars counted most frequently?" 

"Th s is called the MODE of the data." 

"Wnat do you think the average number of cars counted was*?" 
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"Lei's Dut the data into an arrangament where we can see it better 
Remember how we arranged data in 'Guess My Rule ?" 

"What was the greatest number of cars counted'?" 

Write: Joanne 13 ^ 

"What was the next largest number?" 

As students continue supplying these in order, write them: 



Joanne 


1 7 

15 


Ruth 


1 1 


Joyce 


1 1 


Gloria 


10 


Jane 


9 


Tammy 


9 


Frank 


8 


Sammy 


8 


Bob 


7 


Willie 


6 


Jackie 


5 


Grace 


5 


George 


4 


Tom 


4 


Barbara 


3 



"Now what do you think the average is'?" 
"What is the mif^dle number?" 

"The ARITHMETIC AVERAGE is the sum of the numbers divided by the number 
of numbers." 

"Use your calculator to find the average of these 15 numbers." (7.533) 
"Is this the number of cars anyone counted'?" 
"Could you count this number of cars?" 

"Does this number or the middle number give you a better idea of the 
"average" number of cars in a 15 minute period'?" 



Graph the date using UNIFIK cubes. 



13 

22 n 




4 

The arrow points to the average you computed.' 

"Do you think there are more Unifix cubes to the left or right of this place? 

"Now look at HOW MANV numbers are to the right and left?" 

"Obviously AVERAGE is an artificial number of some kind. It is the 
definition of the sum of numbers the number of numbers." 

"The average of 1 & 3 is 2; 4 ^ 2 

The average of 1, 3 and 5 is 3, 9-3." 

"Notice it is two away from 3 as is 5." 

"The average of 1, 3, 5, 7 and 9 is 5." 

"Notice 3 & 7 are just as far from 5 and t and 9 are just as far from 5." 
"Perhaps the distance that numbers are from the average is important." 
"We'll see more about that later " 

Activity: Assign pairs of students with calculators to complete the 
recording forms, 
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LESSON TWO 



Introduction. Use beam balance that has places to hang weights or to insert 
weights. 




Place a weight as shown. "Where do I put a weight on the other side so this 
will balance?" 



6 



10 9 



8 



6 



8 



9 



10 



I 



Take the weight from B "I want to put TWO weights on that side Where do 
I put them?" 

Place as children suggest. If not at 5, follow up by asking why they think it 
doesn't balance? Eventually get to: 



10 



8 



6 



4 



5 



8 



10 



"How can TWO weights on one side balance ONE weight on the other'?" 

Discuss Importance of DISTANCE the weight is from the center. Place a 
weight as shown: 



10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 



"Why does the beam go down when there are TWO weights on each side?" 
Discuss. 

"Where should I put TWO weights on the other side so the beam will balance 
again?" The eventual outcome of this Interaction should be: 



10 



8 



2 3 



4 



8 



10 



"Notice that we have on one side 10x1+8x1 = 18 On the other side we 
have 4x2 + 5x2 = 8+ 10= 18" 

"The turning caused by the weights depends on the distance they are from 
the center " 

Activit y: Have students work in pairs on the worksheet 



o 
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LESSON THREE 



Introduction: "Here is a set of test scores." Write the following on the 
chalk board or overhead: 



Ronald 75 

Sally 80 

Bill 60 

George 65 

Grace 75 



"What should we do with these first?" Put them in order 



Sally 60 

Grace 75 

Ronald 75 

George 65 

Bill 60 



"What is the average of these scores?" (80 + 2(75) 65 ♦ 60 ^ 5 = 71 

"Consider a beam with 71 as center and the scores as weights on the beam. 
What is the range of scores?" (20 points) 



"We'll make the beam 21 units long ranging from 60 to 80. it is 21 units so 
60 and 80 can be included." 



60 


! 

61 


62 


63 


64 


65 


66 


67 


68 


69 


70 


71 


72 


73 


74 


75 


76 


77 


78 


79 


80 



Tut the center at the average -71." 



60 


61 


62 


63 


Gl 


65 


66 


67 


68 


69 


70 


71 


72 


73 


74 


75 


76 


?'. 


78 


79 


80 



"Each score is a weight." 

"How far is 65 from 71?" (6) 

"How far is 60 from 71?" (11) 

"How far is 75 from 71?" (4) 

"There are how many weights at 75?" (2) 



"How far is 80 from 71?" (9) 

"Now we check the weights x distance from center on each side " 

(6x 1 + 11 X 1 = 17 (4x2) + 9 = 8 + 9= 17 

The turning effect of the weights is the same on one side as on the other 
side so it is a balanced beam." 

The average you find of the scores is the center of a beam of the length of 
the range of scores that is in balance." 

Here's another set of numbers; 

Alice 36 points 

Joyce 18 points 

Agnes 17 points 

Terri 13 points 

Janine 1 1 points 

"What is the middle number?" (17) 

"What is the average number of points?" (19) 

"What is the range of points?" (25) 



"We'll make a beam 25 units long." 



11 


12 


15 


H 


IS 




17 


ie 


21 


21 


22 


23 


24 


25 


26 


2? 


28 


29 


30 


51 


32 


55 


34 


35 


56 



Where does the center go?" ( 1 9) 



"Where are the weights placed?" 



i1 


12 


13 


14 


15 


16 


17 


16 


28 


21 


22 


25 


24 


25 


26 


27 


26 


29 


5D 


31 


32 


53 


34 
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"Why do you think that is so?" 

"Why is the average away from the middle number?" 

Point out the turning effect of the 36 is 17 x 1 since there is just one 36. 
The turning effect in the opposite direction is: 

1xl+2xl*6xl*8x1 = 1+ 2 + 6 + 8= 17, so the beam balances. 

"Vou have to be careful using the average because very big values or very 
small values affect it. Sometimes the middle number better describes the 
data. 

Activity : Have pairs of students complete the worksheet. 
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LEVEL SIX 



USING DATA 2 

LESSON ONE: The Origin of the Mean 

Introduction: Place the following data on the board: 



Austria 1 

Canada 4 

Czechoslovakia 6 

Finland 13 

France 3 

E. Germany 24 

W. Germany 4 

Great Britain 1 

Italy 2 

Japan 1 

Liechtenstein 2 

Norway 9 

Sweden 8 

Switzerland 5 

USSR 25 

United States 8 

Yugoslavia 1 



"In a recent Winter Olympics, the following total medals were won by 
competitors from these countries." 

"We make a line plot of these." Place the RANGE line on the overhead 

nmiiiiiiiiiiiiiiiiMiii 

OS 10 15 20 25 

"We'll put each number in its proper lace on this line by going through the 
list. Austria won 1 medal so we put a □ on the line." Use cardboard square 
on the overhead line. Continue on until the list is completed. 



ICO 



b 

cap 



2 
CD 



10 



11 



IIIIIIIIIIIIIIM 



10 



15 



20 



□P 

LI 

25 



"Which numbers of medals are farthest away from the others?" (24 or 25) 

"Where are numbers of medals grouped together?" 

"Which number of medals did most country representatives win?" (1) 

"The athletes from how many countries had ten or fewer medals?" (14) 

"Where is the United States relative to the others?" (about in the middle or 
just above) 

"What do you think is the average' number of medals won?" 

"What do you think is the middle' number of medals won?" 

Have the class made line plots for data collected from the class Some 
suggested sources are; 

grades on the last test 

ages of fathers in the class 

numbers born in each of the 12 months of the year 

LESSON TWO: Splitting Up the Ran ge 
Introduction: Consider this set of data; 



Planet Number of Moons 

Mercury 0 

Venus 0 

Earth I 

Mars 2 

Jupiter 16 

Saturn 23 

Uranus 15 

Neptune 2 

Pluto 1 



IGl 



"One way of looking at this data is to use the MEAN or average " Write 
average = 0*0*\*2*\b*2Z*]5*2*] 

9 

r 6 666 or 6 2/3 
"Does any planet have 6 2/3 moons?" 
"Could a planet have 2/3 of a moon?" 

"Remember the mean is an artificial kind of number It need not be ^ iy of 
the njmbers in the data set " On the board place. 



0 1 23 456 78 9 10 11 12 f3 14 15 16 17 18 19 20 21 22 23 





i i Ml 








1 






1 ♦ 









Mean 



"Remember that the mean is the center of turning and the turning effects of 
the weights balance each other. 

Counterclockwise Clockwise 
( 16 2/3 x2H5 2/3x 2) (4 2/3 x 2) (8 1/3 x 1)^(9 1/2 x D* 16 1/3 x 1) 
13 1/3+11 1/3 + 9 1/3 6 1/3 + 9 1/3+ 16 1/3 

"Let's look at this date e different way " Arrange as: 

23 
16 
15 

2 

2 

1 

1 

0 
0 

"What is the middle score"^" 

"In this case it is the 5th from thr^ top and 5th from the bottom " 
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Wme: 9 = 4x2+1 

"An odd number of scores always has a middle score " 

"Do you think 6 2/3 or 2 gives a better idea of the 'average' number of 
moons?" 

"Notice on the table a kind of symmetry. The number declines closer toward 
the sun from Saturn and farther from the sun out from Saturn." 

"If there were two planets beyond Pluto with no moons, the symmetry would 
be almost perfect." 

LESSON THREE; Stem and Leaf Plots 

flake a copy of the attached list of ages of Presidents at their deaths for 
each student. 

"We're going to show this data a different way ' 

Did any Presidents die in their 30's?" (No) 

"How many Presidents died in their 40's?" (2) 

"What President was the oldest?" (90 - Adams) 

Make a line as shown: 

4 
5 
6 
7 
8 
9 

"These numbers are STEMS since they are the first digits of the ages. All 
ages are between the 40's and 90's." 

'Now we put in the second digits on the other side of the line " 
"What are the two ages In the 40's?" 
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Ages of U. S Presidents at Their Death 



The table below lists the Presidents of the United States and the ages at 
which they died. 





fi7 


r 1 III lUf c 


lA 

{ 




uU 


_ . ^ s 


Adams 


90 


Pierce 


64 


Taft 


72 




Jefferson 


83 


Buchanan 


77 


Wilson 


67 




Madison 


85 


Lincoln 


56 


Harding 


57 




Monroe 


73 


Johnson 


66 


Coolidge 


60 




Adams 


80 


Grant 


63 


Hoover 


90 




Jackson 


78 


Hayes 


70 


Roosevelt 


63 




Van Buren 


79 


Garfield 


49 


Truman 


88 




Harrison 


68 


Arthur 


57 


Eisenhower 


78 




Tyler 


71 


Cleveland 


71 


Kennedy 


46 




Polk 


53 


Harrison 


67 


Johnson 


64 




1 Taylor 


65 


McKinley 


58 
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4 
5 
6 
7 
8 
9 



69 



Put in the 6 •»■ 9. 



This shows two pieces of data - 46 and 49.' 
"What numbers should we put in for the digit 5?* 

4 6 9 

5 3 7 78 
6 
7 
6 
9 

i. '.vB the students copy and complete this plot 

"Who was the youngest at death?" 

"Who was the oldest at death?" 

"Which four Presidents were assassinated?" 

"Were any of these in their 60 s or older?" 

"Which of these died while in office?" 

"If we had TWO sets of related date, how could we add to this plot to show 
both sets of data?" 

LESSON FOUR: Box Plots 



Introduction: Make an overhead transparency of the attached data and show 
it to the students. 



o 
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15 16 17 18 19 20 21 22 23 24 25 26 









Bottom 
Score 




: • 

Top Score 


Middle 
Score 
(Median) 



Lover Qi^rtile Upper Quartile 
( M1(Ml8 of Bottom (Middle of Top 
Half) Half) 

"What percent of ratings are below median?" 
"What percent of ratings are above median?" 
"What percent of ratings are below lower quartile?" 
What percent of ratings are above top quartile?" 
What percent of ratings ere in the box?" 

(Go to next page) 
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TELEVISION RATINGS 





Program 


Rating 


1. 


The Cosby Show 


255 


2 


Familu Ti'js 


219 


3. 


Dan as 


21.4 


4. 


Cheers 


19.7 


5. 


Newhart 


184 


6. 


Falcon Crest 


18.3 


7. 


"Alfred Hitchcock Presents" 


18.0 


6. 


60 Minutes 


17.9 


9 


Knots Landinq 


17.8 


10. 


A-Team 


17.6 


1 1. 


Murder, She Wrote 


17.6 


12. 


Night Court 


17 6 


13 


Highway to Heaven 


17 0 


14 


Facts of Life 


16.8 


15. 


"Missing, Have you Seen This Person?" 


16.5 


16 


Kate& Allie 


16.3 


17. 


Sara 


16.3 


18. 


Who's the Boss? 


15.9 


19 


Trapper John, M>D> 


157 


20. 


Love Boat 


15.5 


21. 


Scarecrow & Mrs. King 


154 



Sotrw: A. C. Niels«i CfflT^>«H| 



"Is there a middle in this list of data?" (17.6) 

"What is the middle of the top half of the data?" (between 1 8 3 and 18 4) 
"Can you estimate this?" 

"Whet is the middle of the bottom half of the data?" (16.3) 
"We'll show this on the RANGE LINE. Use the overhead to show: 
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TELEVISION RATINGS 





Proarain 


Network 


Patinas 


1 

• • 


The Cosbu Show 


NBC 

1^ LJ w 


25 5 


2 


Familu Ties 


NBC 


21 9 


3. 


Dallas 


CBS 


21.4 


4. 


Cheers 


NBC 


19.7 


5. 


Newhart 


CBS 


18.4 


6. 


Falcon Crest 


CBS 


18.3 


7. 


"Alfred Hitchcock Presents" 


NBC 


18.0 


8 


60 Minutes 


CBS 

W 


17 9 


9. 


Knots Lendina 

f ^ P P V \r mm i P ^pv P P v 


CBS 

W W 


17 8 


10. 


A-Team 


NBC 


17 6 


1 1. 


Murder, She Wrote 


CBS 


17.6 


12. 


NiQht Court 


NBC 


17 6 


13. 


Highway to Heaven 


NBC 


17.0 


14. 


Facts of Life 


NBC 


16.8 


15 


"Missino Have You Seen 








This Person?" 


NBC 


16 5 


16. 


Kate£^ Allie 

f ^ %J ^ W I 1 III W' 


CBS 


16 3 


17. 


Sara 


NBC 


16.3 


18 


Who's the Boss? 


ABC 


15.9 


19. 


Traooer John M D 


CBS 


15 7 


20 


Love Boat 


ABC 


IS 5 


21. 


Scarecrow & Mrs Kino 


CBS 


15 4 


22 


"Miss Holluwood 85" 


ABC 


15 4 


23. 


"Lace II " Part 1 


ABC 

n w 


15 3 


24. 


Miami Vice 

1 1 > U IBM V > W w 


WRC 


15 2 


25. 


Simon & Simon 


CBS 


15 2 


26. 


Riptide 


NBC 


15.2 


27. 


Cagney & Lacey 


CBS 


15.0 


28 


"Adam" 


NBC 


149 


29. 


Crazy Like a Fox 


CBS 


146 


30. 


MacGruder and Loud 


ABC 


143 


31. 


20/20 


ABC 


14.3 


32. 


"Life's Embarassing Moments" 


ABC 


142 


33. 


Hill Street Blues 


NBC 


140 



5<^c$. A C. Nielsenr CoTY^ant^ . 




Have the students put the box plots for ABC, NBC and CBS on the same 
number line as you put the total data for all three networks. 

Activity^ Copy the attached table of Basic Interest Scales and give tc each 
pair of students. Have them answer this set of questions about the table. 
The top box plot is for girls. The bottom one for boys. The * shows the 
score of a particular sixth grade girl. 

"For which subjects is this girl's interest score in the top 25^ of all girls? 
"For which subject is this girl's interest lowest?" 
Tor which subjects is there much more interest by girls than boys?" 
"For which subjects is there much more interest by boys than girls?" 
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BASIC INTEREST SCAl£5 



1 — r 

1 NATURE 


39 j 


%LOW 


* — -H r — 




1 AOVENTVKE 

1 MILrEUCY ACnVTTXES 




MOD-H 


c=iU *i 

L 13 

J= 1 1 




1 MECRANioa Acnvmss 

1 SOENCE 


m 1 


/emu j 



LOW 1 


59 40 j so 60 W[ 


1 MATHEMAXTCS 
1 MSmCAl SCONCE 
1 MEDICAL SERVICE 


S9 1 

^ i 

43 


HIGH 1 

law 

MOD-l 


^ 1 3 


1 MUSSmMAKnCS 

1 Axr 


sz 


V-LOW 


* — ^ — ' — 


1 wn^^K: 

1 TEAOONG 

1 SOOAL SERVICE 


» 
43 


V40W j 
M(»M. 


^ c=:^3 > 1 

r i 1 1_ — 1 

1 50 » . 4« 1 

* j — j 1 




ATHLETICS 
DOMESTIC ARTS 
1ELICK3US AOlVniES 
nmiC SFEAlOIiKS 


SZ 
fi 
48 


iOTER. 
LOW 
1 MR. 


1 -Ai » 1 

1 ^1 c=:4 — — » 




uemtouna 

SAiSS 

BimiESS MANAC^MENT 
OFF^E PRACTICES 


» 
49 

49 
93 


1 LOW 

1 ^^^^ 
1 AITER. 

1 MOIM. 

1 iersR. 


rf- f > 1 

1 IP^^=T— , 

^ 40 50 iff 70 

1 
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LEVEL SIX 



GRAPHING 

Students were Introduced to the construction of horizontal end vertical bar 
graphs and to the construction of circle graphs. At this level, briefly 
review these and assign the enclosed data sets for students to graph Have 
them work in pairs. 
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LEVEL SIX 



USING LOGO 

Background: Students at this level should have had experience in creating 
programs, and packaging smaller programs into larger ones using the 
simplest commands. At this level they should learn to use RECURSION. 
RECURSION is a process in which the output of a program is fed hack into 
that same program as an input. The result is the possibility of expanding 
shapes, repeating shapes, shrinking shapes, etc. However, when an output is 
fed back into a process as an input, this will continue indefinitely unless 
the process is stopped The process can be stopped by setting the number of 
times it is run, or by setting a test so that when some variable value meets 
the test, the process stops. A few programs including a simple recursion 
will illustrate this process as well as the use c variables critical to using 
recursion. 



Consider the procedure To Rectangle. 

REPEAT 2{FD 50 RT 90 FO 80 RT 9j 
END 



This creates the rectanq'e below 




There are two dimensions to the rectangle that can be varied - the length 
and the width. Thus we can write a general procedure to create ANY 
rectangle with length and width we specify at the outset. We use variables 
to do this 



TO RECTANGLE : WIDTH . LENGTH 
REPEAT 2 (FD : V.'iDTH RT 90 FD : LENGTH FD 90] 
END 

To make a rectangle 50 x 80 now we Input: TO RECTANGLE 50 80 
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we can generalize further Dy using differ ent variable names 
TO RECTAN :SIDE 1 :SIDE 2 
REPEAT (r 01] RT 90 SiDE 2 RT 90] 
END 

Now we can make the rectangle longer horizontally or vertically. 
To Rectangle 50 80 makes it horizontal. 
To rectangle 80 50 makes it vertical. 

We can make a series of larger rectangles Dy increasing the length, width or 
both. We do this by repeating the creation of rectangles but with increased 
dimenslon(s) each time until we get as many as we want or as large as we 
want. Consider this procedure. 

TO RECTANGLE :SIDE 1 :SIDE 2 

REPEAT 2IFD ;SIDE 1 RT 90 :S!DE 2 :90l 

RECTANGLE :S!DE 1 + 10 ;SIDE 2 + 20 
END 

The first run through the procedure gives a rectangle with inputed Side 
values - the next run through increased e^ch side by 10 and makes a 
rectangle 



u 








Side 2 




Side 1 




10 





This would go on until the capacity of the machine to handle numerical 
values Is reached, or until you mechanically stop the procedure. Vou can 
control this recursion by putting in a test value 

There are several conditional (if-then) statements in LOGO Usually the then 
is left out of the command. Consider the last procedure. We want to make 
expanding rectangles until one side reaches 90 The procedure added to as 
follows; 

TO RECTANGLE :SiDE 1 SIDE 2 
IF ;SIDE 1 = 90 [STOP] 

REPEAT 2 IFD SIDE 1 RT 90 FD ;SIDE 2 RT 90] 



ERIC 



173 



RECTANGLE :SiDE 1 + 10 :SIDE 2 ♦ 20 
END 

To use this conditional SIDE 1 must be entered as a nrtultipJe of 10. Look at 
how this would work with input of 20 30 

No. of Rectangles SIDE 1 ;S1DE 2 



1 20 30 

2 30 50 

3 40 70 

4 50 90 

5 60 no 

6 70 130 

7 60 1 50 

8 90 170 



•SIDE 1 is 90 after 8th rectangle made so when the 1st command of program 
is returned to, the conditional IF is satisfied and the STOP is executed. 

Another way to stop a recursive process is after it has been done a given 
number of times. Say we wanted to make just five rectangles. We could add 
a 3rd variable to serve as a counter. 

TO RECTANGLE ;SIDE 1 ;SIDE 2 :COUNTER 

IF:COUNTER = OlSTOP] 
REPEAT 2I;SIDE 1 RT 90 :SIDE 2 RT 90J 
RECTANGLE SIDE 1 + 10 ;S1DE 2 + 20 ;COUNTER -1 

END 

Now let's work through input of 



20 30 5 

No. Rectangles SIDE 1 SIDE 2 COUNTER 

> 20 30 5 

2 30 50 4 

3 40 70 3 

4 50 90 2 

5 60 no 1 

6 70 130 0 



Now when RECTANGLE is attempted, the conditional is satisfied and the 
process stops. But we have 6, not 5, rectanglesi Why? Look at the digits 
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01 2345-6 of them Since we set the counter to change on the 1st 
recursion, not the first time a rectangle is made by the REPEAT command, 
we get 6 rectangles, including 5 by 'recursion. 

We could recognize this and input 4, or put the change in the : COUNTER 
variable elsewhere in the program. Where would it go? 

The value of programming in LOGO Is that students niake mistakes, figure 
out how to correct them (debug) and improve their logical thinking. 

A worksheet is provided to start students on RECURSION and Conditional 
stopping or counter stopping of the recursion. Vou should have LOGO books 
with problems in them so the e assignments can be made. By this level 
students should pursue their <wn bent and interests in using LOGO. 




TO: THE TEACHER 



FROM: A. DEAN HENDRICICSON 



Attached Is something you con reproiluce and send home to parents 
to encourage them to support what you are doing in the classroom. 
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rMTHEMATICS ill THE miHE 



A. INsts HeiidiicksQB, Ualversftg of mase^ta-Oalstli 

iBtn^BctiOB: 

nitte«Med 8Bi tte SS8 8f a»ttea8tlcal t6lBki^ I9 mmik mrt tbts vtat to 
te9D tr«tfitim1 wM •litbattic. Tte •ritbsitic of vtele B«iBters« fraotloBs 
Mtf decimls coBstitstes m mn ttoo 1 0- 1 5X of tte siotkosBtlco ve wo 
tbro^toot oar Ifveo. hm% of tte aotteBotleol reosoBla^ ve cbb te 
(tevele^ bN experioKod ost of octaoi, portlealorif f o tl» tone. Soae of ttese 
ooigestlOBB rag ooea ro»ete frmi tte &r1t6mtic ^o nmtm^r, bst tteg vfll 
iBvolvo oMIdroB IB tte THIHKII^ esseatlol to totb tte learoi^ aad sse of 
BOtte^tieo iB over^f life. 

Bofsro a cMId caa a^rstaad seteol sattesMtics, eortaia vafs of tMaklBg aad 
oMIls aaat te ovallablo fir asa. Tteaa aro coBtlamaslg ss^ tbraiqteat learalBQ 
of mttemtics^ bat i^irticalarlg elaawatarg acbaai ^teantlca. Tbosa 
caaattBf, eaaiparf orftorlag, eofiai ^ttaras, asi^ ^raapsd satariat, aaiaf 
la^a^ ai^ establfsbfi^ rdatlam aad ralatiaaabi^. tteoM expeneace vitb 
tb^ caa te abtala^ araaBd tte bMBO. Mora tfaocrlbim tblafs te iB vitb 
cbfMroB ot ksm to telp tteai vitb tteir sateol ^teeiatlca, tera are sarae 
'foltea rales* baaed ape* researeb aai exterieaee vitb learaim cbildrea. 

1 . Yaa mast Bot fsrta cblldrea siaea tbla tes aeptiva effieeta, 
sacb m taralBg ttea avay fras ^as tbi^ ar froa ^u. A 
eMM \mrm vtea rmA^, earlaas, ai^ i»odii^ to ^te sease 
of M^biag. Tbis foeo fia sgadea far drill ea laemrizi^ 
M-called 'tesic fKts." 

2. Give cbildrea positive tbi^ ta ^ vtea tia^ is availabia, 
espeeiallg tbase tbiafs tteg eaa §9 ai^ eajag 4oi^. itea't ask 
for tbinfs tegoE^ tte cbiM's ca^itg ta ^. 

3. Give lets af praise aad aacaan^awat. If vtet tte ebild tes 
ar sags daesat seeai to ante saase to gaa, ^a't criticize or 
correct. Ask qitestioas tbit artgbt 1^ tte cbild to ^asi&r 
it la a differeat vag . 

4. Daat leak fsr (tag-ta-teg p regress ar ctei^ er far iaiBMdiate 
resalts. Jost as vitb eaag ^ter tbii^, amb as valkiag 

ar talki^, a cbild «ag seea ta te ^kiag m beadvag aad ttea 
siMaig^ it's all ttere. Cyidraa develap ia aparts aad 
aaevoBlg^ aad teve loog plateaas vtere aetbiog seens to te 
tepteaiag- Ttet's aarBal aad accept it. Ttere is pretablg 
0 lot ^ag oa telov tte sir»^. 

5. Daat cespere gears vitb otter cbildrea. Everf^ae is differeat - 
laaaK geesaess! 

6. Doat varrg if a ^rticaler skill, SMb as asf la^m^, is 



coffiiBf aloi^ i^re slsvlf tteo ^o'd like er ttos trotter ^bii's 
did. Ssmebev smsi of ttmm qoite a let allfce bi tl» tlse 
tte9 ire 12 or ss. 

A aoffiter ef verds costal g SMd la motbeiMttcs M relate ti teisbii^ 
■wtteimticd sboald be «Md eftea oeteide of seM as veil. %9m examples are 
mg»-m0nt, # m^re iAmi, i§iw, sm9fi, am»9, i^, S9m S9, 

mmrM, ^t, mmt, b^. Mi, r^, 9tn^^, Mi^, U9ve, Mmf, fmi, 

^(fd/^^ ^wft^l^^* 

IB a^tloa to vards oss^iated vltb eaa^rlag, f reapi^ ai^ s^e, tte aim^r 
varte are iaipartaBt. Cbildrea aiast fcaav tbe esoatiai words, bat evea wmrz tbaa 
tbat, tteg saat see tte pattera la tte of eaaati^ varda. Tbe eardfal varda 
like fir^, M«M< iMi^, et. are alM laiporiaat. Use ef tbaae vard? aroai^ borne 
baipa eblldrea ta eaeat ebj^ta car recti g art to ideatlff ^sitlaa ef tbiags la 
ardered arra^^a^. 

Iteve cbildrea carapare tblags as to size, leaftb, are aad vala^ vtemver 
^salbla. "Wblcb ilass bas mire?' "Wblcb box telds ^re?" 'vbicb af Is 
teavier? beavlest?' "Pat tteMstlcka la order eflaagtb.* "Arra^tte 
sllvervara sa tte 1aB9»t la fartbeat frara tbe plate aad tl^ stertest Is aearest 
tbe plate." Qi»stloBS like tbesa stoald be freqwat. Ttefsbeald lavel^dlffereat 
klafo ef tMi^ batb ladeara aad aaMaara. CaablBe ttesa vltb gmtlaaa tbat ^fce 
tbe cblldreB estlsate amerei^ats of diataace aad belgbt secb aa "Wblcb ^ f^a 
tMafc la as Mf b aa tbe abed, A or B7* 

Caia^rli^ af qaatlti leate ta tetter aederstateii^ af aasiter a^ aaaiter 
ralatloBsblps. 'Are ttere OMre cteirs %" loaips ia tbis roan?' 'Are ttere sere 
caps or teas poo as aa tte table?' 'Iteve ve fo laore rwA rmft or f reea rMfs oa ear 
street?' 'Pdit eraafb table kaivea oa tte table so ttet ttere are as anag kalves 
as farte.' '^ fee teve awre tega ar firls la gear eltts?" Tbese caa te esked 
vteB oat valklag^ rldlaf Ib tte car, vateblaf 7Y or alttl^ la tte bMt. Ask 
cbildrea ta da tbiafs tbat vlll 8»te aee froap as lorfe es Better fre^^atlg All 
s«b actlvitg telps cbildrea balld aamter re1atloi» I Ho tteir deeper 
BBderstaadlB^, laateed of as aieffiarl^ assodttioas ttet teve imi mraali^ - like 
aaB»s ai^ dates tta eace awBMrl^ ta pass a blatorg test! 

Orterl^ tbl^ itat caa te cavBted Is lapartaat. strlagl^ ntlvlties are 
feed far gaaag cbildrea. "Strii^ ^wm beads sa tte tbird tead Is red a^ tte 
laarib bead Is blae.' 'Mate a strl^ so overt otter oae Is § reea/ etc. 

Orderly tblags ttet teve leagtte, areas asid volsaes exteads canparlag tegoi^ 
tva tbli^. (teve cMldrea place tbree sticks af differeat len^tbs I a ordnr from 
stertest ta lea^st; p1ac9 tteee pieces of paper of differeat areas late orters; 
place tbree differeat sized caas ef jors lata ardor. Gradaallf extead tte aaaiter 
of tbiegs to awre ttea tbree for tbese octlvities. 



H3k frt^mnt qmtlem abi^ tbe trferi^ ef mats as te vlik^ Np^ess first. 
9ec8Bd...l83t, tie. Coa^t ttes \n\k tiim estimatioos, 'Hev raaaq aiaotes ^ 
ftatbiakt^isbap^TOd? Haw aaag dafs?' ate. 

gaaatlMl 

Cb^ldrea steald keep exte^^ their ^mrized ^»aee ef eaaatfi^ vards. TM$ 
i9 f »partaB%. Bat telai able ta saf tbe varda ia rlf bt ardar ^ea aat ^a tbe^ 
cao eaaat tbi;^. Tte« aeed aiQcb pmtfce at tbis. itove ttea csaat ever^tbii^ 
arasi^ tki tosse ttat H caeatable ' tN cba^ra, tables, lefa aa ebairs; the tiles 
aa tte flmr, ia tba eeili^; ti» aaaiber af vladavs la a raaai; tba silveivara ia 
tbe drawer; tbe caas aa tte abeif; tte pieces af vead ia tte vaadpile; tte 
teleptem ^lea pitf b«, ete. Tte mere tteg eaaat, tte better able tteg are ta 
caaat. Wtea tteg are prettf ^ed at eaaatiai farvard, bave ttes te saae 
caaati^ teek. Far example, start vith 20 clatbespias. at at tt^ pot e^ 
iata a caa ate caaat alete ttese tbat are feft as eacb em is remred fraa tte pile. 

Pitteras: 

Have cblldrea Irak fsr patter bs - ia tte car^, fa tte ceili^, ia vallpa^r, la 
tte drains, aa tte b^pretes. Patter as af ste^, or calar, sr saate are all 
iaipartaat. Beads caa te atra^ ia patter as. Callectiaa? af battle caps, eld tefps, 
bett«»^, sereva, ants aad telts, '^a^ siailar 'jaak' caa te pat lata patter as. Ask 
cblldrea vtet vesld caiae aext ia a ^ttera, er vtet voald 9s vtere sa^bi^ is 
■l3siB9 ia a ^ttera. 

Wawter: 

ifelp ^ar child leara aaaiter size bg beviaf blai m tte saiM aeaiter, smI as 
fl»*e, la raaaq diffiereat arraafaneBta ate ^terlals. Pla^iaQ carda caa te serts^ 
lata these all haviaf tte naa aasater. ftixte 9 reaps af sa«, five anrbfes, tbr<i@ 
battaas, three tegs, six apaaas, cas te esed. 'Fite m tte anterial ttere are ffv^ 
ef,* etc. Pat saaw aaaiter, savaa far exaaiple, ef tetes sr ^rblea lata three er 
fsar diffsraat ateped fleas jars, 'FIte a Jar vlth ^vea la It.* ~Flte a^ter.* 
Pat tte saae aaater ef aae kite ef tbiaf ia aae Jer ete eaatter kite la a secete 
jar, etc., ate te tte 99m kite ef tblte- iavalve tte child with aaaters ia as 
8M89 differaat vafs, vith aa b»»« dlffereat kitete af anterlei, ate ee nesf - 
dfiffereat sizes as ^saible. Brtesalli iacrean tte asnter size es tte child seems 
eble te eeellg teadle sanller aaatera. 

UsiBg Bawtere: 

Ceaperlaf troops vith aaater prapert«; caabiaiaf each fraate; separatlag 
larter greste late sanller creeps ef a givea size er lata eqnl size f reaps - all 
ef these ectlvltles telp cblldrea ta aaterstete vtea each ef tte fear arithaetic 
eteretlaas are ased. 

SeiM extisplea af thiafs te te ia tte teae ef this kite ere: 

1 . Ceote^e tve diffferekl sizte f reaps la severel vef^ . 'Hov ma^ mere 
are ttere la this freap ttea ia that freap?' Thie greap bes i»v 
mn% fever ttea that freap?* *ltev aaaf tlim Maf are ttere tere 
us ttere?* These kites ef qaestioos aste vlth f reaps ef all kites 
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•f tbings - fcBives, forks, ebairs, eteir lefs ai^ table 1093, fcattaBs. 
■arblea, pieces af ca^i, etc., telp tbt cbiM vith vbat tte scM 

is ^i^. 

2. Jai B togatber meral graaps ef tbe saae 9i2» i ate a lari >r grea^ . 
itovs of peaaiea can be arra^i lata aa arraq like tbis aa4 eap '.ttea 
iMlcad at a (HfTereat vag ta see S f reaps ef 6 peaaies: et^e 

eeewe 




Betb M te a tetal ef 30 is tbe array. Da tbis ia a rev at a tine, 
I^Bf cbild tell gaa tev fflaag are tbere all te^ber eaeb ti^. 
Seperale aad talce apart sacb arrays rov bg rev aad see vbet is left 
eecb time. Ik tbis vitb differeat biais ef tbisfs. differeat aize 
revs a^ HfTereat tetal aaiabers ef tbi Cleti^s pi as, ssr osic 
tiles, beass, cera are all 9^ fsr tbis. 

3. ^ Q t^ter greaps ef differeat size, 9mk as sevea tbi ^ vitb 
five tbi^^. Have tto cbiid describe vbat is toppeti^ ia verds. 
Mave tte eblld aM te em grasp ef tbiags cMtgb te mke it tte saae 
aize as aaetter larger greep. Heve tte cbild mke tgal tve amqeal 
size grospsvitteBteMiBgaagtbii^^rete tte ceil^ea. 'Here 
are a greep ef 1 5 clettes pits aad aae ef 7 clettes pi as. De seme- 
tbisg M gea bave tve egml greaps.' 

4. Give tte cbild large aiaeaats - ia tte 20's er 30's ef tbi^ te: 

a) inaice severe? greaps ef a given size froa. Seaie aaraters stoeid 
sate tbese smiler greaps aa eveo aaster ef tises aad seiM 
steald beve sane left ttet is m\ eraagb te mks eaetter ef 
tte seller greap. 

a) sMte e certaiB aarater ef greaps ttet vill all teve jest as 
saag io tte®. 

Examples: 

"Pat tbese 30 braas iate 6 caps, s9 e^b cap tes Jost m §s&a^. Itev 
faeag are ia eacb ca?* 

'Pat tbese 43 toaas^ six at t tim iate caw. Hev/ saag caps did geo 
8se?~ "Wbat steald e dems vitb vtet is isfl e^er?' "Wtea ^ ^a 
beve sene left ever?' 1ft tea deat gea bave aagtbi eg left ever?' 

^^^£8 for vslfcs^ bfivc t^s cfefldrcB Gospsro^ to^sf ^or^ dfc^j t&if^s sls^^ 
tte vag. De tte saae ia tte car« tte sspereertet, is tte dr^tore. ''Nov i^ag 
are ttere ea tte tep stelf?' 'iW cBsag re oa tte tettea stelf?' 'ltovi>aBgere 
ttere aa tte tap aad ba^aa steSves t^ter?' 

Have tte ebSId de as aaci. jg , sabtractii^, aoltiplgii^ aad dividiag of tbis 
ki^ - alvags as related te tbf ags - es caa. POHT trg te drill ^ar cbild aa 
'additiea' facts er 'aaltiplieatieo' f^ts. Ijtt tte etad leara ttese is dae tiaa 
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tlirosgli tlw scbMl activities aad ttose & at teae as deseiiM tore. POMT 
feave tte e&lld viite aamter tM^ - tbe scM vill tbis. Accept verkal 
aaavars a^ ttesciiptiaas. Get la tte M%i of askiaf ftar clilld vh^ certaio 
aaav^sra are fives and LiSTEtl. 

SOME FIHAL HINTS: 

1 . Have foar cbildrea caaat tbl^ as mmb as possible. 

2. Ask eblldrea simple aMitiea^ soMractiaa qaestioas ateat REAL tliiafs 
ia tbe sarroaadl^ te five prwtice ia fl»ota1 aritbmtlc. 

3. Plaf caN faans Xfmt reqeire natbeoiatlcs or related tblRfs like WAR^ 
OLD MAID^ CRIBBAGE, RUMHY <ref alar or gia). 

4. Give tbiaki^ far bolldaf fifis - GOMTENTRATIOH, NIFSKER DU, etc. 

5. Get a Little Prefiessor or soae slBllar calcelater-tosed pr^raai te five 
neatal aritbaietic pr^ee. 

6. Cteap oatho^tics pmsa eaa be bo^bt at Tarpt, We«lvortbs, etc. 
Sorae examples are COVER UP, HEADS UP, SCORE FOUR, TUF, APOLLO, etc. 

7. Give par cbild a simple fisar fe^ea calcalator aad let bim or ker fsel 
araead vitb It. 

8. Eacoarafe block plaf aad bsildi^, sa^ plaf , iMkl&f birdbeases, etc. 

9. Kef vords are COMPARIIK, COUNTIIffi, PATTERNS, COMBINING (f reaps), 
SEPARATING (larfe g reaps late smaller f reaps) 

10. Pol at eat matbemetlcs vberever It is la tto sarroeaiSi^. Cbildrea aost 
realize matbeamtics is: 

a. essf to leara 

b. ^fel 

c. foa 
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Methematician: 



I first estimated the answer then worked the problem 



nn the Pfllrulflt nr ** 

MULTIPLICATION ESTIMATE OF ANSWER CALCULATOR ''^'UTATiON 
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Mathematician: 



"I did these multiplications as requested." 
MULT I PL I CAT SON EXPANDED FORM PICTURE OF PRODUCTS 
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Mathematician: 

"I estimated the answer, then did the decimal division on the calculator. 



DIVISION ESTIMATE CALCULATOR RESULT 
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MdlhefiiaUcidn: 

"i did Uie^e rnulllDlicatiuns ab requesltid." 

FRACTIONS TO MULTiPLY RESULT !N LOWEST TERMS PICTURE 





1 






j 

1 


i 




1 






_ . 

12469 1 



ERIC 



hothemoticlon: 



"I rewrote these fraction multiplications to make it easier to reduce them." 
FRACTION PRODUCT CHANGED AND REDUCED 



Example: 3/5 x 1/3 


1/5 X 3/3 =1/5x1 = 1/5 






















1 

" ■ — ■ , — _ 


""""^^ " _ 






ERJ.C 


t C C 6/13/89^ 

X \J 



Mdlhemalician: 



'i did Ihese divisions as indicated and showed the division with d giclure. 



DIVISION 



!N EXPANDED FORM 



DirTI IDC 




I 



1 '7AfiQ '? 
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Mathematician: 

DIVISION PICTURE SAME DENOMINATOR FORM RNSUICR 
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Mathematician: 



'For each pair of fractions given, I decided which was larger, joined 
them, found the difference between and divided one by the other both 
ways." 

^^"^ THE DIFFERENCE 



FRACTIONS DENOMINATORS COMPARED JOINED 



BETWEEN 



DIVIDED 
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Molhemolicien: 

"I chengi'd these numbers into SCIENTIFIC NOTATION (written with powers of ten) 

NUMBER IN SCIENTIFIC NOTATION NUMBER IN SCIENTIFIC NOTATION 
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Mothemolician:^ 

"I muUlplied end divided these numbers by adding exponents to multiply 
and subtracting exponents to divide " 

NUMBERS PRODUCT OR QUOTIENT 
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hothematicion: 

"I changed these numbers to SClENTiFIC NOTATION and multiplied or divided 
by odding or subtracting exponents of ten " 

NUMBERS IN SCIENTIFIC NOTATION RESULT 



































184 





tlothemalicion: — 

"I estimated the answer by rounding and found the answer using a calculator. 
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M8lhem«ticion: 



"I found v'hat gives in the in each case, doing one step at a time " 
OPEN SENTENCE PICTURE STEPS TO FIND [j 
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flolhemoticion: 



'I 6dded« and subtracted numbers or multiplied or divided by numbers 

to find ONE Q 

OPEN SENTENCE WHAT j DID TO BOTH SIDES NUMBER IN 
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Mathematician- 

"For each problem involving distance and time, I made a table 
and found the missing amount from the table or from a proportion." 

PROBLEM TABLE PROPORTION 
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Mathemati ct an: 

■| completed each table of values forD and I, found the constant change in 
D and the rule and graphed this." 



TABLE 



GRAPH 



0 



Change in 0 
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Change in 0 
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liettmmatician-^__ 

"I found totals using the rates given. I cancelled units to get the correct 
imils for the totals." 

ntm TRBLE OF TOTALS 



051!? 





number 
of things 


















Total 

















Units 



Units 



Units 



Units 





number 
of things 


















Total 
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Total 
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Units 
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of things 


















Total 
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Molhemoll c1 an: 

"I wrote the rule for this set of shapes. 

THESE SHAPES FOLLOW THE RULE 



THESE SHAPES DO NOT FOLLOW THE RULE 



liothemotician- 

"I wrote the equality or Inequality shown by the split board with chips." 



SPLIT BOARD 



NUMBER STATION 



Mathematfclen: 

"I added or subtractet^ the number es shown to gel a new equation or inequality. 

NUMBER SENTENCE HOW TO CHANGE NEW SENTENCES 
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6.t2^.12 
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Hwthwmwfiriwn- 

"I completed these number sentences wUh signed numbers." 




HQthemot^clQn: 

"I used the graph paper transparency to find the areas of ihese rectangles 
and other parallelograms, i wrote the area on the shape ' 
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liQthemQticlQn* 

"For the circles given I found the area as best 
the radius, put these all in the table." 



I could end calculated 



CIRCLES 



AREA 



RADIUS 



RADIUS 
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Mothemoticfon:.. 

"Given the dimensions of the base and the height of solids, i found the volumes." 



GIVEN DIMENSION PICTURE OF SOLID VOLUME 
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MQthemQllci&n' 

'I drew pictures of these squares and wrote out all products.' 

SQUARE SIDE PICTURE PRODUCTS 
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Mathemeli c1 an- — 

'I found the differences between the given squares end drew the picture. 



SQUARE SJDES PICTURE DIFFERENCES 
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Mothemalicion: 



"I shrank each square by the amount given to make a new square, drew a 
picture and wrote out all of the parts in a sentence." 



SIDE OF THE 
GIVEN SQUARE 



SHRINK THE 
SIDE BY 



PICTURE 



SENTENCE 
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Molhemati ci an. — — — 

"This is my record of tasks done on the geoboard. 
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Mathematician- 

"I made the shapes with the areas given and recorded this on the 
geohoard picture." 



SHAPES 



AREA 



GEOBOARD 
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Hatheffifttlclan: 



"I coB^leted Uiese figures so the new shape has the indicated line of synsm-try." 
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Mathemalicion- ^ 

"We recorded the letters of every pair of similar triangles on sheets I & H 
and wrote the reason * all angles equal or sides proportional." 



PAIRS OF SIMILAR TRIANGLES REASONS 
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liiolhemolicion: 

"I found the corresponding parts for the congruent triangles given and wrote 
them in the columns." 

TRIANGLES CORRESPONDING CORRESPONDING 

SIDES ANGLES 
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Mathematician: 

"For each series of 9 r'umbers given, I found the number to go 
into the middle square and the sum for the rows, columns, and 
diagonals of the MAGIC SQUARE " 

Number series 
tliddle" number 
Row, Column, Diagonal 
Sum for the Square 

THE MAGIC SQUARES 
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continued 



Predicted Color 
Red Green Ye!.ow 



Actual Color 
Red Green Yellow 



ALL CLASS TABLE 



GROUP 



Q 00©©© 



TOSSES 
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60 


6 














60 


7 














60 


6 














60 


9 














60 


10 














60 


TOTALS 

0 

















Mathemotlcion- 

"I useo the number line to add to and subtract from the given inequalities 



I I I M I I I I I I I I I I I 1 I M I 

-10-9 -8 -7 -6 -S -4 -1-2 -I 0 12 1 4 S 6 7 8 9 10 
INEQUALITV TO ADD OR SUBTRACT RESULT 

















• 












































4.5.89.1 
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Mothemslician: 

"I chose the given number of statements, recorded the allowed number of 

moves and the results of the game." 

CHIPS AVAILABLE 



RED 




GREEN 




YELLOW 





RULE: 



1st 

Choice 

2nd 
choice 

3rd 

choice 

4th 
choice 



Moves to win 
Number of chips chosen 
RED GREEN YELLOW 



Statement(s) Chosen 



Allovr'ed to Move? 
YES NO 



5th 
choice 



6th 

choice 



7th 
choice 



8th 
choice 



9th 
choice 



10th 
choice 



I erJc 
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tlothemotlclon: 



Tor eoch doto set I found the range and the average. Then I showed how 
the data would balance a beam with the center at the average." 



DATA SET 



SEAM BALANCE 



ERJC 



o O 
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i 






1 ■ -1 
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ERIC 



Overtieod Template for Fraction Bars 


















































































































































































i i i k i 1 1 ^ » « I 

6 •! .1 .3 A .5 .[c .7 t.o 



1^ r» 



TRANSPARENCY MASTER FOR A PERCENT 
HUNDREDS SQUARE 



TEMPLATE FOR BUILDING SQUARES 
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ALSO USE AS A TEMPLATE FOR CONGRUENCE/SlfULARITy 
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